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[1] This application clainms the benefit of provisional U S Patent
Application Nunber 61/120,590, filed Decenber 8, 2008, oVl .sional

U S. Pat en@%@b”qt? %%fi on Number 61/140,535, filed Decenbgéwgéz,oo%%?
and provisional U S. Patent | i cati on Nunmber 61/240,983, filed

Sept enber 9, 2009, each IM YRAZINE SYK INHBIFORS ed by reference.
[2] Provided herein are certain imdazopyrazines, conpositions, and
met hods of {dei)r TARBHpREALEECIBRS thebenefit of B\Jg@fsid?fa‘?[f’%mgtbﬂ?ﬁgﬁﬁcaiigﬁ
| ar gest fam’l human enzymes, enconpass I'l" over 500 protelns.
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el s Y e

of aut ol ne and/or | el Nn-
t her apaatif ef the adaptess Abading o adtivedionpd Sykardieguibeakquentgsidsphosatiemearid

"t Fana igh B U Bosk ST el BYMAE a1 hoi ¢ rosulting | mune

conpl exes are known to play pathogenic roles in autoi mune di sease
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Rl is pyridinyl, pyridazinyl, or pyrazolyl, each of which is
optionally substituted, or W) 20101068258PCT/ US2009/ 006446 R1

I swherein i tionally substituted heteroaryl gro om
5to 7 riﬁ@ogﬁgﬁgaggcluding the atons shared with the Mﬁ%ﬂ%@b@@&mg
aromatic ripg; s chosen from substituted aryl and optional

substit ut ed&ﬂiﬁl Ré&s"&mssenﬁah fer ﬁy@ﬁ"cﬂjéﬁatwthr@ugﬂBrC@Q}éﬁceraﬁa(&@Rf/s

hyd /
ot 2P ek Res ol Lol PRI Yo PHefcired BCR 4R ofts ' <
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e s

benzot hieaelobnﬁn;dl ,stayfe Fhé Bazell. Mheaaagnifudel and deratitiz of BCRO§ignals must be
Lf RL 1S

3-am nophen 'ndzl-6.—|.thenR2i_not
- car bR (ool AbpraRy BHEhiedited Siohafing fancagse istaaaled B-ce!
phar maeRtdtionl aneRstAs | rr@mm{,onwﬁaih&qe% ﬁntolmbd@aqe&mﬁm& Auitfnd 1 ty
descri bed herein, together with at 1east one pharmaceutically

accept atdmpwieand/emplammatem disgasesr MicalgckinenByk show I@R@Irqﬂ watusation
[13] Algsa-guievidfsdshed f’hﬁﬁh&@%&ﬁﬁ PHgﬁEﬁérPQ:o?nd?aH seéEfT%H'wa%p%ndent

di sease responsive to I nhi activit

admi ni smEunagesponses qmtmamedaatte@ﬂam owaeaamtmmed)f:alamm elgstup@neBCR
chem C%#Imﬁﬂ{tl LY descri bed herein. [14] Also provided is a
met hod Peat | ng a patient having a di sease chosen from cancer,

aut oi mmune {i0y3aAdargei bﬁdymﬁmtdﬂh&te%ﬁﬁaﬁeme RIbEBIgeIb aﬁtmh@humoral
reactions, and aIIer% i sorders c r|S|ng I%g[mnlsterln to the
pat i entMEjnesyslem (the gegresig ofy NS *MEAT tAPMERtoRX Jigeases: bed

her ei n.PrélefPbascavthaptbdusica (mwm@farﬂ Gé%ibPQd o Baplef B-dRY réiStesent an
pol ycysti c ki dney di sease conprising admnistering to the patient an

ef f ect 3peraastip thetrealiment o8 a nimeberal auttimnume and ndsmmalety disgases.
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under gadlay irchgtomnmene ghsease ana/onilatmaidy 8ReaRET/THE2EARGgH¥tel S ponse to
chenot eutic. agent an ano unt. of. at e chemcal .entit
Gescri Hatrat bofeSdE AP e o Rlnd JoisTBR F SRRt Py By
cel | s tdepthéert upontIyk: aswaﬁjsé o @9RE. role in B-cell d&tivafibACadPivelbeedR s a
met hod for inhibitin TPh rolysis, the nethod
dependent S|gnalln8 in |b|to fS can be useful as inhibitors of B-cell mediated
pathogenic activity, including autoantibody production. Therefore, inhibition of Syk
enzymatic activity in cells is proposed as a treatment for autoimmune disease through
its effects on autoantibody production.

[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 FCeRI 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



conprising contacting cells expressing Syk with at | east one chem cal
entity descri bed herein in an anmount sufficient to detectably

decrease t ATP hydrolysis in vitro.
provi ded |§£%%ﬁ%§h for determ ning the presence of Syé;+ﬂééaﬁgﬁ%fe
conpri si ng cont act the sanple with at |east one chemcal entity

descri @@H‘%ﬁ@f‘é” fe P te bRt istirylation: Therefore, @@'!@cmpb?@ulﬁ '“BSbI@OfS of Syk
act i vi iy beasemt fdﬂgre%trhﬁr«r%f élferg?ﬂhdﬁﬁéd ﬂ%rﬁé’tcbﬁ@sé S0 e “@npﬁthma

therefromdetermning the preserice or absence 0
[18] Al so pl8ldepk issalao exprassed in mashcalist arngmBnoevtES aotlrhastt;een shown

k t h t |
ont 11y B8 g hatiht i fSTERS LOR, e alibie, Sy Relaidiif R e &°
decr eamesbiatet Iwrtincrtnpan’eyl IgE—meﬁrated mast cell 4cti9htidks wiiell |d1|¢|bﬁteﬁl,dlﬁilﬁmon

any var.i occur ne t in a chemcal formila,

defi ni 3& %éﬁa ""i? w@@ﬁ%@@ﬁseofsmenw inHFtt"i%%h%‘te also
every %bbﬁrsh@ﬁﬁllé rrﬂrmemalsﬂcérceegr@ﬂueﬂowurt Belf %é&é@ay@%d%n@ﬁy aaSyk
and ' atents, reference, for exanple, " ki nase or

ki nase 'Wfﬁbft%%ﬁa‘ﬁ beenshewa tainhibit antigeniadyced passwe pmapenss asemwmlws's
the Pr epeihoBGRANCIdiPANE Brarlchifal EAehth atevor ds. phirases and symbol s
are generally i1ntende e neanings as set forth bel ow,
except to tH0}xTeus, théinhibilien obBykettivity cani hﬂtustéfeb/foattm rsatthent of

|nd|cat th he foll gwing abbre |at| nd terns . hav

el e apheof EEERS auk g SiSbRS AR BiafindiaR, Headey fon sy

bet weenhéumatbiet drthirkisomuitipi® obsculitides, GleF@thﬁMt@fﬁb@Cﬁoﬁ@mafpuﬂfura (lTP
attachnent for a subs |tue3] For exa CONH2 is attached through

the calB@thenimgravis, allergiopyinitis, Gtﬁetlpggaructwp puipenandisgasq CRRht
that t Bguswxpha ttﬁﬂﬁtsﬁtre@@%?hhﬁﬁﬁ’e ?A(RDE) Shd ﬁbthﬁmh%mrdmﬁtyﬁrhag%eﬂm

occur, and that e description includes instances wher e e event or
ci r cumEeRaites taalay an imeoitartraleciadigendvrdepententtosis signalingdhrasgartpe 8-

+ subst 1 ElIEgPH ot 88 ainp o E RO AR So' B-GR1SL TheBb Binigtiom etk
ski | | eactivitytrhay hetu,seful irhtreetnpgaoertarotqu qucaupercrm:haimg Egcethgmphomra]d

substr%g;gg i that such groups are not intended to
2010/ 0 / US2009/ 006446 i ntroduce any substrtutron or

subst i t ut i o[oI3t PeyVided Bait |eds? oﬁb&ihleﬁﬁédnéntlmbh FRm cébﬁibbbﬁ&s ally
non-f easi bl e and/ or i nherently unstable. [ 23]
enconpgzgegaétrarght chai n and branched chai n having the |nd|cated
nunber of carbon atons, usually from1l to 20 carbon atcbnms, for
exanple 1 to 8 carbon atons, such as 1 to 6 carbon atons. For exanple
C -Co al kyl enconpasses both Etrggght and branched chain al kyl of
from1l to 6 carbon atonms. Exanpl edHof al kyl groups include nethyl,

et hyl, propyl, isopropyl, n-butyl,l sec-butyl, tert-butyl, pentyl, 2-
pentyl, isopentyl, neopentyl, hex 2-hexyl, 3-hexyl,

3-net hyl pentyl, and the |iKke. another subset of al kyl,
referring to the same residues]as al kyl, ha ing two points of
attachnment. Al kyl ene groups w om 2 to 20 carbon
atons, for exanple 2 to 8 ¢ 0 ch as from2 to 6 carbon
atons. For exanple, Co al B ene i drcates a coval ent bond and Cl

al kyl ene is a nethylene group. Wign an al kyl residue having a

speci fic nunber of carbons is nanmged, all netrrggrsoners havi ng

t hat nunber of carbons are intended to be enconpa t hus, for
exanple, "butyl" is neant to include n-butyl, sec-butyl, isobutyl and
t-butyly %ﬁ% yl. "Lower al kyl™
refers to aFﬁ‘R#eurt"Sg 4 a Fﬁ‘gé%%#%“ié}g%t g@%@&ﬂ [24] "Al kenyl"

i ndi cafads awldrmbdamwmzwl.mramﬂmﬂylpeadt ofaviyjbh ischationatty kybstitutedpor
havi ng at | east one carbon-carbon doubl e bond derived by the renoval
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[31] "Aryl" enconpasses: 5- and 6-nmenmbered carbocyclic aromatic
rings, for exanple, benzene; bicyclic ring systens wherein at | east
onerlngl C lic and aromatic, for exanple, nap

i ndane, Oﬁgtpf%ﬁ%g and tricyclic ring systens V\herelr]%éﬁ{l%'ggé@?“?)ne
ring is car bocycl ic_and aromatic, for exanple, fluorene. For exanple,
aryl |nclud o~Jrenber ed carbocycllc aromatic rings fused to a

Cr

5- to 7-ne e ed cl oal kyl ring containing 1 or nore
het er oat ons 0S¢ ‘ i 0, and S. For such fused, bicyclic ring
syst ens_ whe -| oR[y-ont

f the rings is a carboc?/cllc aromatic ring,
the poifftiSof attachnént rayWiRrelt Aihan eptierallysubstituteshbetetoaryigroup
the het er ocyglifg!tom 5'th Min vcféébﬂ#f%y tﬁé'a?ork?%ﬁﬁ%df\&ﬂmr%t ﬁ%érﬁl’férgg
benzene derivatives and ha val ences at ring atons are
naned as subBgamatic @rg; WO 2010/ 068258PCT/ U82009/ 006446 phenyl ene

radi cal I L& erLy fro n clic
hydrocgzﬁ%ﬁllér/%&ﬁgéa gﬁ%@@&%@%gniﬁaﬂq ESﬁH%d ﬁ%ﬁ?éfyof one

hydr ogdty ishpdnotieom t he carbon atomwi th the free val ence are naned by
add i ng ) e nane of the correspondi ng unival ent radical,
54@5)%@@9?“@ p with two points of attachment is termed

napht h)ﬂsl|§lﬂ?&ogéﬁy| however, does not enconpass or overlap in any
way with heteroaryl, separately defined bel ow. Hence, if one or nore
car boc3P<§‘P‘{“iech§*@¥Tat| crings is fused with a heterocycl oal kyl aromatic

09, 6, S IR SRR 19 e B2y Mgl e o
[ 33] The t echiprdpdicoyl, oneHludesphidnytir o, chl or o, brom) and i odo, and

[34) "~ AP QB BB RSl o BEne Sl RlarhEan. oo Fbatsteny

ri ngs ¢fd%1t|al1lhi ingazoles-or, 1mhdol-61?l wnaﬁﬂdp]&azbre%nyﬂ btaﬂzé[d]l@cﬁxaiz@ulesgfﬂ3
enmbodi nent s eroatons chosen from N S

the renaini hﬁ“?‘ﬁﬁ]ﬁzﬁlﬁ%% %gﬁheew'ﬁmzohﬁdl ihery, Re i%”ﬂei‘éweﬁal EW
rings M!QH'H i‘r\ﬁa%l% 9F tHE?fR isf 1t :ﬁéa”rﬁ@kﬁphefn‘;{%‘ﬂ@cﬁll%ogypl’?ér}})l n some

enbodi nents, from1l 3, eroatons chosen"from S, with
the remini MP2i AGOERF@Wﬂeﬁéﬁ aphesmaeeutigaticanpesition, sompsising airleast one

e ugepomice? e SRR el Aoyl WBRhr MR et o BB facetRbEN(Eicbriape

a b5- tweﬁmfeecf@eeec&ouychwuk«;ddjwam dFdremurbénté used, bicyclic

het er oaryl st ens. wherein ne.of the, ri cont.ai ns one or
nore hetero q@ismé’f)ﬁ)éo}ﬁ'gmﬂfs Gf“%tﬁf’gi‘?{ t'“ﬂé&/p{‘}@r‘égg‘('ﬂga isease

het er oagspomsive to nnmomon bheyk wetidiey, kympfising. ad\ﬁlﬂﬁi@térih@ tbQﬁélFaﬂé'rﬁ’(tbe of
S and O atom; int het eroaryl group exceeds t hose het eroat ons

are not EE‘fV&c%ﬂ?“'itcP?@ﬁéeaéHSFﬁ@Pem'??'§BHB’ C@%Bmd@ﬂﬁ" the total
nunber of Spgyag ﬂls@t;ﬂﬂ’@ldéﬂ id Q‘?né}ﬁ ngrf&alféﬁtlngrao in? hﬂﬁhgrg)&@ﬁéé@&&en

In some enbodlrrents t he total er of atons
ar omat ﬂ‘r@nh@armeachﬁwmmlsneudtseﬁse% mﬂmnmatorbdmpsea axfute eflarmoaatpry

oot 11 S AGEHS and e Rifber dAhikindaph s GHITH iR G b erretiVeroe

g g pytaamumybf, aﬂeastmneaz‘lemylb?[ éht#y pgsdritiedi heyém Alse pmmdeﬁ |dlem1bthod for
Az olin i saxazol i oxazol |n

Chi a ol 20N Sbatia aRd REFSYSRiidney GFosmasaipising BORinitbring gnig

fur a”Y'pat[@rﬂlﬁﬁéﬁﬁoﬁW bmou%?@ﬂ%@ﬁ&?&%&hﬁé’rﬂﬁ@@@@&%@ hereln

benzoi m daz i ndol i nyl ridizinyl, triazolyl, quinoli n&!ﬁ
pyrazol yl é 5/’\@073‘9\!'(‘?%%% ped &qmrﬁawnaéensﬂw ehancaa el ©

derive t y
remvaﬁhﬁﬁgﬁﬁﬁ“ﬁ%ﬁb%ﬁ'ﬁ@t%“ﬁﬁ%ﬁ%‘fﬁ%ﬁ? £ Pafert UREIRATT Endtiehapy Vit 3
named by adding "-idene" to the name of the correspondi ng unival ent

radical, e.g., a pyridyl group with two points of attachnent is a
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[40] The term "phosphono” refers to the group -PO3H2. [ 41]
"Thi ocarbonyl"” refers to the group - C( =0) SH. [42] The term

"optional l%osirlp(ﬁ({ H Wt ed thiocarbonyl” includes the fol Iép()(/%g% ?n"%jﬁ%:

-C(=0) S-( optiona ysubstltuted(Cl CG)aIkyI) -C(=0)
0t b S OB e S oh S o
term " sufffcrmy to lnbﬂélds'é(iﬁé st&hGﬁPé‘PéanceScéIISQBtt?@ %ﬁéﬁ%ﬂ%ﬂéﬁédtf&%ﬁéﬁt

(OCG)aIkyI)[ &&tlonal y substituted opt1onall
substi tuted %ﬁ]ef\ RfPyidedrigia m@hgdi@mob@mgmnm}mthhod

et uacRRBRY SRR REIE ARSI ot il therhits] ) desoriec

"sul fi Mgreinimah atesint beffigieot 'pl:sdeteS(atl))yL decfteaseS(nG)lev(ejmf iATirahydrolysis in vitro.

bsti d d
75(0) - opt | bVl ARt it Fred BB sptermiafeytie sietefiarar sk
S“bSt ' tsatripde, mwr@wmﬁwwthe%ﬁdwpi§mh -t Qeist @ﬁébh&nﬁdﬁ)éhtlﬁyl&é@nbed

erm " includes the

S( 02) hgrein 5(169% cqf'l?ﬂ{qr@ﬁém Wfé'ﬂb%tlef? neef i actiyity WP?UHQ Rlevel o Syk
- S(02) 'a‘éﬁintyQH Q!Hé ¥aﬁlﬁié'3 ahb ‘{ﬁ@r‘éﬂ%ﬁyhétermﬁ(r%z%eﬁﬁééé’r%' éryab%‘éaﬁ% ot 4yesh the
het eroaryl ), (optionally substitutied terocycl oal )
S(OZ)Sa(f‘tPﬂﬁl onal I y substituted al koxy), -S(02)-optionally
bstitut d t t |
Subst vt cootef] AKBerpu Bl a B M BYRGI P SRR
-S(02) cpnta!chmmaéllwembs&mg L‘B.ykdwﬂmatrleast one cheml{:&l@}‘ntuﬁ*’l@esoﬂbéﬂ herein in an

"substitute means .t hat any one _or nore hydrogens
on the a&b%”ﬁﬁ%‘?’@&”ﬁ% %‘?‘8?35 YAifFreese Bife B@é?ﬁv'éﬁ PYMP.sel ection from the
i ndi cated g[e1g), ABLSYH tetkihhaheh bﬂydaﬁauaaicedrs%@m tﬁaﬁ@n@ﬁtlmym gnce
is not exceeded. When a supstituent is oxo (i

hydr og&R8MésR! farula. disdefi Bitioa bR CRHISNAR LS @ﬁgpmdeﬁu@éﬂs fd@&wtlgn at
and/ or ¢yahi RRECScRRnBE! | rgpkd in
st abl eeco#p unds or Sse m aé%/cﬂ? %%Mplrt\rﬁee?&nﬁl at es. d]%f sﬁar&%Feﬁ%orr'%ound
or st alpaiends, reference, for exaamle tto “afhingse ot hpickinase isdnclusive of bheioentdry
r obust En%sggrw ve isolation froma reaction m xture, and subsequent
formul ati’'on'as an agent having at |east practical utility. Unless

ot herw se s[02N]f Asdised irbtta mleeehtsswc&'caﬁ@redhe fdlRwilewordss phradestande.
For exa

e | ood t hat when oal kyl ) al k
1 5t o RIS A deBpEly dieTREd Sanavs Hie HERARODRSEET e HRSIPNoHaaRt 15 the
subst i testemit tHa® tﬁ&@om@mnsﬁmmtheryearbmsbe |ﬁd1@ate§ bﬂerﬂwet I'THE following
[47] The terns "substituted" a cl oa ,
het er o@peTeyAtIeps 3"9ﬁﬁr%héY%H}%/'ﬂdPﬁiﬂqyrﬁéﬁﬁlggwﬂﬂfﬁ@ﬁgoutl mtation
pyridinyl, d I'u
"o dazol yi o ek (CORHEPE ot bendidte o e ntiols IS tbthaicAls
res pecmuébilattaﬁlm&rwfw aypubslidtient Faxrexamphe -6y .cik edaklied traodgh the
het ero%'éfﬂon(dtgﬁl uding without limtation pyridinyl, pyridazinyl,
pyrazol oxazolyl, pyrrolyl, thiazolyl, and im dazol yl group)
wher ei n one[022] nBy éo;(tiimalf c&S‘opﬁJoriahlySI,s rﬁ@ant&haﬂhé%ub‘e‘l@m@t ey tbapen

atons are replaced a substi t uent indePI ndently chosen from WO
2010/ o%?@%@@t‘ﬂﬁ?tﬂiéﬁdﬁ%ﬂ%may not ocgyr, ahghihat the degeription) inglygles

(e.g., m&éribéls%féié%e)ent &@ﬂcuﬁﬁ?&ﬂc@'d&%ur&éﬁd‘!n@t%e@*}?hﬁidﬁ E&?‘eé)ﬁot

nmore of the guanidine hydr ogzens are replaced with a | ower-al
group, FﬂNRmaplehaﬂnilona%ﬁ@b Hited @ty enoepnassee hothr ‘@lkyl” and “substituted

et o Q9K o B O B SRy R ey RO R R
- 302NR@aRY greupdcontimhBY2RE or more subﬁtléuemtﬂathaissmmgreupé ammaiphieoded Ity

substituted Cl1-C6 al kyl, optionally substituted cycl oal kyl,
optionally substituted aryl, optionally substituted heterocycl oal kyl,
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-N(G -C4 alkyl)(G -4 al kyl phenyl ), -NH(G -C4 al kyl phenyl ), cyano,
nitro, oxo (as a substitutent for heteroaryl), -CO2H, -C(0)0Cl-C4

ek (CHPRRO NG S, O 8 sl
0 0 A 0)Cl-C4
) b S A DR R e AL

302(ph%Wih)etucal@Qﬂ:(nQea%lé@h%I IﬂHe}entIySe%M‘ﬂﬁe - SG2NH( Cl CA al kyl),
SOZNH(phegic.#il NHS02( G - C4 al kyl ), -NHSO2(phenyl), and

- NHS02( C1 o“dkvdyﬁwcompasses q’fmsﬂ]t chai and hﬁa'ng e chaintheyingctpe”
refers ifficdtbg nggrﬂw@P? %ﬂbgﬁtdtéhﬁﬁegﬁ@% I?X@%%Q)ZP g@?@?fdniéétf&dexample 1to

cycl oal kyl stitute
het er o&rgar oro@tm)ns sanbl agsiutost callbpecatMSelF@chamaI&QI L6 alY) encoﬂmssea

h h b
e S A B S
het er ogrqups |ﬂddd@ﬁi&1hﬂ$§!ﬂiyﬂéﬂr&WI i8oPr ﬂlﬂﬁﬁyll Seclbligt, eeft-buty\@entyl, 2-
2010/ 0682?2PCI\/I S moom CZP e term "substituted al koxy"
r ef er s PERYAIIRQPED h'é%wlk%/he PXYlefrmetaylpantyl .atneittea llw e.

- 0- (subagiyignd |§%@IH@I'SIJBSWE§IWI refathag td Hiershrad I‘é/shduéssasf"élk?fa?ﬁf hé\ﬁﬁg

her ei n. he term "substituted al koxycar bon

the gr UG POELHS SHasha Aylene areops wilhuselly have fiano @020 carban tas,
to theg &aé%mpléb tU?‘ Eortl BESHY @L%neascf?cgrn?}ﬁ 6 SAHRGH SRk I—'Fvg%ﬁﬂ?ﬂlg Co

whereln subst'l t ut I's ds descCri er el n.
term sadjstyiﬁtnetmdledtearwd:ma)éntrbdndremd 0, akyleorys aimezthylent yeowy. yWhen an

" Cubst it e eV b ShE0E kpfiies r RS ¢ hémed, S Jodmelieiomers

" subst IhEUMthélailﬁmmrQﬂo@mbnsr ﬁb&h@nﬂ@d ke beepabibaysedRIL ifor dniey |
consti tuenf, subst.i t ut e?_bél‘l B’iSUbStI tuted heteroaryl )%
wher ei nb“‘tgbbss'i'"??{]“tt@d”ﬁég% ty} seg -bubd, isehutyliansd-reyl aropy!” inc udesgs)
The terp%pwuhétddp%m WSHEAIKN R1rs 16 §&@SWI@I Ecﬁh%bbdmef ein

t he cycl oal 3/ constituent is substitute stituted
cycl oal kyl) ] Mewékfmyl sindisates @ yneaturated h;ﬂnche@ oastraight-chaipdiw geiup.
54] T
hot er od S8 1AL B56 i entBiR BEKE SHd oY by Fe3eieldl ot aneugotecule
g i.e. ofﬂ#mgbsfrotmamdcdamtcmrbc%etw? &/ ihg)pantretratkyn. gﬂel@rﬁmtmaqcbe in either
etero cl.0a eSC S r . erm,
" subst e 83 ins sonrdialeR aboribe JRuBl besdie). SypRbHkEM TP RE kIR
i s i ndopeaemitliyhieaasesthkn ﬁbrdnéihly@@uchca@preﬁaﬂ - 133Hb§|to'pt1lbﬁ¢ Al kxdp-2-

optional | substltuted Cé oalk | | optionally substituted ac

am noc&bbiyelvih prorsdzan- 'Yé:tmg?”!'ﬁlsé‘éh as put- 1@&1 Yhaut1 -y, I%upéfwl

het ero . t ti5 lsoal I I
ol £1 ot chRt YAk plerk A 9R U s 011V, SHRUE-20R Bidltot ST SR ERREN o-

only ord@rﬁt}yhﬁjndlibe hlmlr bxgome Embadimantss absiienyt @l@uarhasd‘roralzgo 2A0efarben

t N- d d bed ab

N o QEAoMRS afe i G P ERR NS o RTE 1 B RRA MilmEs  Ton ol | o€l hove:

gr ogp \_1_V|ht h, [025] ‘&Syaigalleyl” mydiatnﬁah s?mrmddwdmcamﬁﬂ ?nggﬁcmp;(Ylbeinth@
acl e sSon e I N e ar | ary w CltloO

o i ¢ FBRUMEE AR of carBan BOmS. Ruiady drar 3‘&0'7 g tarbo §fori R semalSs of

descr i keglodiRylgjroupiichii: cytprep, Ellodutyll &Rdodemtyll 5@6 by@did:§Rhs well as

i soners, racemates, and other m Xxtures t ereof In those si tuati ons,
the si R§FgeCARHCAEPRL patusRtedirngarPUBsEYeh as NetborpaNg.cal |y acti ve

forms, can ReaeIbBataRGaPYs méant BAUIRR BRI Erthe iAoz, 35 kiR | ©

synthe5|s or by resolution of the r tron

r acenn@tamg afiacheddboughl ars heygert bridgexsunhl as, fnexaomiemethexy, ethokpds
such as crystallization in the presence of a resolving agent, or
chromat ogr aphy, using, for exanple a chiral high-pressure |liquid
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CODEN:. TETRAB | SSN: 0040- 4020. CAN 112: 20527 AN 1990: 20527 CAPLUS; and
Evans, E. Anthony. Synthesis of radiol abel ed conpounds, J. Radi oanal.

Chem, 19 22}, 9-32. CODEN. JRACBN | SSN: 0022- 40
05 76220 ARCIMIRIB 520 CapLUS [58] Cheni cal erTy g musass

i ncl ude, but are not Iigited to cogﬁounds descri bed herein and all
phar maPERGXY iSPRroROX ¥t RHICXY ¢ $£GHRUCK Ky teB DUl PENTGXY 2 PEPHEONYe heni cal

entit y'isﬁﬁtdkﬁ?géﬁwo@?hbggﬁﬁj;z-ﬁé%ye@-%%wgf %"%ﬁ{gg%ﬁg Y. S e fike.

acceptabl e sa ] Phar maceuti cal'l'y ac e salts
i ncl udékaxyrarayrs witusuphy hawe froms htte § oarhan atemscattecbed dhrdsighdive hxygen

Ul 11 nayaod, ol R Rl CARBIOBupr KHV G 8T FroBfit"an or gani c

acid, such Hlﬂ?ﬁa‘lﬁa“loiapcaMOGat’ encbmpasﬁsea gtaug 0fahe|,fomum i—l(‘(fate)NRaRb
citrat { , actat e net panesu nat.e -tolu esu onat e, .
o by dr S455¢ Rs PhflRectl S0 HanEbHf BRSten o idzboer aie Hcoption! substituents

al kano&re'sabtiutad antiedadé&scrind®@Ge{dWi2) n- COOH where n is 0-4, and |ike
salts. Si mnl ayr@by‘, %‘ar ceutically accegt abl e cations include, but
are not |imd<8d YL Satemio Bist Houps kalka P cysloatyRdsiO)i @R Caind
anmmoni . 0 kb i _e,,g.g}g rd My
are ob?géi tﬁrgg ryal)scz(idr)lﬁh%?%maﬁgﬁc?gﬁalsk Ptc,:(ﬁtjﬁe re@qﬁgggg@;% dbt%%()%@gﬂg ﬁigd
by basPagMglractyes threugh tie cartbonyifdnciipnality @oweherelnyalkylf cydiealiy catylt

is afg Lt , I a rmaceutically
nccept SorLodRfpBheRghid ek ashisthied fbleln SaBNAI RS Pee base
in a sindiciédnompenotcarbbrammandith treatdarbgn ththesketograup béing itdludi id,
in accgrdance with conventiopal procedures for preparing acid .
addi t | GFF QU Perer SR REIomS, nhOLSERP I o2yl pURy S{ 20 #0RlYITpURheying

r ecognitiefonAlia0UE@wd)het i ¢ met hodol ogi es that nmay be used to prepare
" nontoxi c pharmaceutically acceptable addition salts.

L 4] 61] As
not ed abovel{02$ BY [Rjsoscatbanyl’|is weant antasterarepe obﬁwecf@rmular(a@oasv)(@or

For mul g&[ogh gha ':Wﬁn . " ' '
i ncl udgﬁgfr;\r;/éd;tgrrp untﬁ thg& é%glﬁeotghgh%%%éng &yﬁ%ﬁ%?ﬁ%@%ﬂgﬁ%d
admi ni sueedof ecarhopataresit Thus @. G1-Gpalkoxyeatinriyl groppds assilkuxyarouhbaving

prodru I f i deri ives_gf functional

o oups i BB seibe B fehelitloyah s Bkt i Sathmmuhi®es For mul a

| . Exenpl ar [030] oly (yainof issameanbiweydroap aldHel group i ncl ude, but are not
limted to, @ﬁ(b@%"i c acid esters such as al kyl esters, hydroxyal kyl
esters, arylBlkyA¥sPREAMPESRES ry| oxyal kyl esters. WO

2010/ 068258RCIAdBHEAbERE I bocyclic arbdlic Angs TbVakdnpleShésdird by the
interaction of a solvent and a ‘conpound. The term "conpound” is

i nt ended t oPEKRicUERG SysieRmsewhereie dterstdne Bngiis garbocyclicaapd aromatic, for
i ncl udes sol vat Wha -ar har maceutical | y
accept abl e sol vg%e@pléﬁﬁéﬁégéﬁpg’r@P%gé’%ﬁr@{eﬁéglﬁgﬁ%nohydr ates and

heni - hydr at trigyclic ring sy§ie8]s whetirlaitledsti anef tingrésl cbsbackelicc end diromaticrfor
of a conpound to %ﬁ’ﬁta{] ion at two (or nore) points. The term
"conpound” is i nt & VETH&1 ude chel ates of conpounds. Simlarly,
"sal t sFor exdmiples apihérichidess §f asdibtrdembered carbbédyclib aromatie @iviak #ded to a 5-

conplex"_is forne the ipteraction qof a conmpound and anot her
ol bt TUREPBF e e daRYbS COnRINg drarambRR eGP dhoRp fiae N.

and the, radesul Por 5GEh X! ey e UL SRERR WABrERE BHly bR Vf%Re \HYsdS a
Waal s interactions, hydrogen bondi ng, and el ectrostatic Interactions
(al so @ﬁ!hogmclpoafpmamsrfmgqgwe reirtrofnettacheneit anay bengll legecarboeydlio cromstic
in thegLgrdp i : i | Bf 3 " f

to o 1A ne KRG cloalky ring. | Belelif3abiEaiT IoRHEl IRER UERES Hehane
as a hyédrivajivas baned havingpther freznsakenbgsiraigemg atoms aateaoheddt as asubstituted
second, relatively el ectronegative atom (al so known as a hydrogen

bond donor). Suitable hydrogen bond donor and acceptors are well
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[ 73] "Inhibition of B-cell activity" refers to a decrease in B-cell
activity as a direct or indirect response to the presence of at | east

one chem cw%zg%é‘&%{;ﬁdescri bed herein, relative to t he af‘%tlﬁéﬁf%é{’%’m

B-cells in't ce of the at | east one chenical ent

decr eas activijt [ tfe due_to the direct interaction of the
conpou rPg’quFHe S?Q'c@?ls NB@/Y? eiferasticaly derved drom qenivalent palycydlict hivdiocarbon
af f ect rBdiegk!wifedd Mamis end in " ¥)|[ [ rehwapbf bﬁ@ r@ﬁ;@é;@éﬂor@%hv%ﬁey%arbgn

also refers to observable inhibition expression in as
assay AN wiht the deeayalepser atﬁamanmd)vhy |addmré' idendtorghesnameeof the
che

¢ 010" RorsSpondind iR alent fadiaibbih D4 haB R Btk T thE B B afhoffieiR'is
| C50 vdémeed eaphthyliatener AertyUeﬁovteyeb‘ edced hetrericomperss nayl ca;rerlabrin %myﬁvay with
enbodi ri[l%g ?he ch n?cdaf gbtléu g_f an fC50 val ue Ie?’ an or equal

to 500 WAISAYY gepardtely defingg be §ncgc fione YT-Maes GATPREY igegomatic rings
act i vatis fsed With & heichodyctalkyl @RsEale ARG, tAB reantm‘gaﬁﬁg 8@st8m BHR1GbafR ot

vari ous B cel | _menprane receptors, or nenbrane-bound i munogl obul i’ns,
e.g, |G agdef ’bﬁﬂj §'69: Most B cells al so have rrerrbrane receptors for

Fc portion g anti body conpl exes or
aggr egat ed WV\&E&%%@&Z%@%%@%&%%%%@ B cells also carry
menbr ane r et} ]olbe teym thalo docludas ﬂdomonblol‘mwemof andiquoe aad the .

ranbr ar B85 ARHCS Roordiat ok BB TRESE T ) B can under go

redi stri but [M]aﬁﬁbteaqulhgncdﬂapam initiate signal transduction.

[76] B cell actti#{;'h Bl so, i ncl u?es the s nt hesi s or production of

anti bodi os SEPEER [AemalcnMRGCYBL hgs arehtelpiich e, 86 By, Hor
B cell series andxdrapre, GOM™®NoA, [0r¢h lébﬁHe érﬁﬁbé‘lhﬁe%t@nf?orﬁtf wiﬁ%étbroatoms
units. Five imunogl obulin cl asses, A M

. gG Ig g )
| gE, are recogni ShRPESHTAMAN Hasand §f Wﬁh F%fﬁ!ﬁ%\!ﬂmﬁlfﬂfge@f@ﬂﬁe@qm canb@nrand
heavy chain I
pol ypepti deslckglfdanﬂﬁ%y%o "@{srhﬁ gs gﬁhﬁ@ﬁ&gﬁ? ?ﬁeﬁa%éigﬂg;(%g?eci@@ HO 4,
all or several cbammemhndmegﬂsoﬁam héo 3y hetagodbems etibser frech KpOaand

aut of mun. ant1 bSaRGD gy S SHH IR, B8R, Beioo BBl BAUFGeR atast one

of i munogl obul | hstercFanOmasaméemt i bmarmhatu@lnfﬁ@ct ors (antibodies to
| gG are nost recqgal zed as_an | nunﬁg‘%l obul in, but can

al so coREiep e-l cludes a 5- tg um tarocyslealkyl. aEamatia jing
al so i sudeit edesl thoy- h‘l&hb@'@d%ﬁ:ﬁfdli@ﬁ riﬂb ersNEgeH ﬁ%@d”%ltﬁ/@h@h@fﬂr&a | ring
cl onal expansion (proliferation) from precursor B | cytes Jy

di f f er SMSEHES WhereH @nﬁmn%@HVﬁsWﬁﬂﬁ@@m@lﬁSgﬂpﬂ a5 m@reénlet@omnaﬁq thejpeint of

I
Pt om orhas AL ey B t e 3gtérBERmdiRg of M ybioall Bbr Cneils total
r ef er s numbienlof BiandoD ajcbmpmmlhef beiatmamyil grbuplexoeedd 1,Bhost hetersatomsase not
hi bi t f
o el S4psBnf e afoBer o1 SmRrRmb G et g et LAt ard O atoms in
prol i f efeahilendarynghiouptie hodmyoreithan 2. cinéorfle eneRriments] fite fB1aDRIMBEr of S
B-cel |l s, gd)ther ibnvitro or in vivo. Thus an .inhi bition of B-cell
t

prol i f @dtP Goms iithe Groppalic heteraeyrle |"~"gHP'f mes thanedr eaxamplestafeteroaryl
nunber gadudd-inglbie, bt aﬁ@ o lirifelddoS BEPhEMBE rﬁC{ht‘éﬂllhRﬁ@é pb?ﬂéﬁ a@ggned
chem cal entltg descri bed herein as conpared to a matc sanpl e

cont acPEarfi Hhipyedyhawmyedyl, érviridyk Rekspyrazinyl, 3,4-pycazinyh 3, #ipyrigvidiay|, 3,5-
B-cel | rabi ef rv bi B;

prol i fgpgﬂidérﬁ [ nka30 ﬁ\(rg%@fﬁ% 4%{[ n%mﬁﬁto?%grgéélm aé%%b“ﬁ%f g_ﬁ%iec}hpyl,
prol i f éhiadinpalinyt uc tetrazoliple astbteylytiesdrerizemldimemyh Iﬁmramﬂre benzofuranyl,
enbodi nents, the chem cal entity has an |1 C50 val ue | ess than or equal
to 10 mcronolar. In sone enbodi nents, the chem cal entity has an
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[086] Provided is at |east one chem cal entity chosen from conpounds
of Formula |I: WD 20101068258PCT1US20091006446 and pharmaceutically

accept abl ew hﬁ%{‘ztggreof wherein Rl is pyridinyl, pyri%#&}{m{]&rg

pyrazol yl, which is optionally substltuted or
Ais an I:fgct)lonallx substjtuted_heteroaryl group haV| ng from5 to 7
ring aPRECMazelinylg 'B%@lra{oﬁﬁﬂ@ﬁlavledtrmlu t penelinripyrazear @ngt 56.7,8-

ring; R4rd dFd’%t?cﬁJhc;lfn@m PHPREAL 'r'écﬁﬁa gré(érlv%'adfreﬁf ﬁ@ﬂﬁélélﬁ @é‘t@?&dr&luf'ﬁﬁlcals

het eroaryl I's hydrogen; R4 is rogen;
provi dwnomaramas &l ins™-yl- hﬁtfh'myalpairor@ hydsegen atomafroRchegatnm with the free

2, 6-d 1) " hl or o

2.1 uor BSEhTe qme a0 e §iE MISRIRE, safitsganaing univatent

];Lllﬂlf andl’acﬂbai ey., g} pj’rrdycli gféh;f Wllibrtwphﬂiim‘s of iaftaglhméﬁt ishkk FWG |d}9né- Heteroaryl
in en oxazol e i soxazol e-

benzot (P2 BUL NP O BVEnBB IR AWtas SIS Ab O @nen ko (s not

3- ani nOphen&d&SF asgdbstitutet He‘ierlaﬁryl %%Ziﬁbluéeé( hn%fs?ﬁan@sdb%tlﬂﬁéd with one or

3- car boxyphe or 4-carboxyphe In some enbodi nents,

R is pyeexide (-Qusybstityenty. Wﬁma%ﬁﬁf@ﬁy'rﬂyﬁ’éldgﬁoups chosen from
hydroxy;  Vfgagp1PhO i3 HRtdroNAAR2 1E1BRMShe group -O-heteroaryl.

[037] By “heterocycloalkyl® is meant a single aliphatic ring, usually with 3 to 7
ring atoms, containing at least 2 carbon atoms in addition to 1-3 heteroatoms
independently selected from oxygen, sulfur, and nitrogen, as well as combinations
comprising at least one of the foregoing heteroatoms. Suitable heterocycloalkyl groups
include, for example (as numbered from the linkage position assigned priority 1), 2-
pyrrolinyl, 2,4-imidazolidinyl, 2,3-pyrazolidinyl, 2-piperidyl, 3-piperidyl, 4-piperdyl, and
2,5-piperzinyl. Morpholinyl groups are also contemplated, including 2-morpholiny! and
3-morpholinyl (numbered wherein the oxygen is assigned priority 1). Substituted
heterocycloalkyl also includes ring systems substituted with one or more oxo moieties,
such as piperidinyl N-oxide, morpholinyl-N-oxide, 1-oxo-1-thiomorphelinyl and 1,1-
dioxo-1-thiomorpholinyl.

[038] The term "heterocycloalkyloxy” refers to the group -O-heterocyicoalkyt.

[039] The term “nitro” refers to the group -NO..

[040] The term “phosphono” refers to the group -PO:H:.

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

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

[043] The term “sulfanyl” includes the groups: -S-( optionally substituted (C;-
Cg)alkyl), -S-(optionally substituted aryl), -S-(optionally substituted heteroaryl), and



NRbRb wherein Rb is chosen from hydrogen and Cl1-C6 al kyl optionally
substituted wth one or two groups chosen from hydroxy and -0Cl-C4

al kyl and i S | pendently chosen from hydrogen and

optional | y%tf}g?y (F%Fed with one or two groups chosen fr%’ﬁé&%@%}“&nd
-0C1-4 het er oc oalk I otlonally substituted with one
o o Sr BRI SHBRIIRS Aig e oIk, HiPnegCRUAIL o udes te araup Cr-Co

- C1- CA4 gyl Cl-C4 al kyl - OCl C4 al kyl, Cl-C4 al kyl - NH2,
-N(CG - Ca "al ka/z(o Ca al kyI) -NH(Ci - Ca al kyI) and - 0Cl-C4 al kyl ;
0C1- C6 al kyl[0441t Thademy wimlun@udqs {e: groope: 65(Q)vib, -S(Orfeptimadien

o g SN SOy e Sl ioed i

- NH( G -hederabig))] )S(@ﬂdpt[@@lly@hbatltla;éd hﬁérdﬁ@clablkyl) a1m4smm(bpt:onany
substitu ﬂ @'ﬂth an or two groups chosen from hydroxy, C3-
cycl oal "N kyl, -Gi-Ca alkyl-OH, -Cl-C4 al kyl - O Cl- 04 al kyl ,

Cl-C4 al kyl 1045] Thé@rr@ﬂam’ohyr )r(c@de@&hé'g‘ﬁddﬁs SRR 03} topibnand
-0CL-C4 al {;Iéﬁ!df and a%lrazo | .optional substltute W th one or

gr oups S¢R8 (Corhradibydxyp(Oasortionally F%lé‘?rtlt‘y?d agy). eﬁ(%)mtlonams@stltuted
| kyl -

al kyl) (Cler?;%’@ @21( Yéptﬁ"c%ﬁy %bélt@éb)heiﬁéﬁﬁ%%ﬁ%&swzéJPer%"y [ 88]

I n sonﬁ@ﬁﬁuﬁdrﬁigﬂw) -Isiora)solﬂymaﬂv sybstiuledtaryloxy)d-3¢Qzroptienally sutmsbtuted

hyar og A EREDIY b SRk naly, aphs AR R BIH Gl SR Gy ion

gr oups stbstitatedfamirmpydr oxy and -0Cl1-C4 al kyl and Rc is independently
chosen from en ang | kyl optionally substituted with one
or two gr ou;LQ sghgg germ O?H%??W@y %Haef%%'w 'Pé‘yﬁ at any one or more

het er ocrﬁfakdg@h&wn tﬁ@fdbgig@abiéd ét@hﬁél*(%%hﬁds v&;ﬂébéar\mtmé sbl’&:ttgﬁ@l‘él%tl'@“ose”
f rom hydr ox Kyl

opt i onamtﬂlyatsﬁlsswﬁ @(‘é‘dd%" Yhatm%dwlgﬂ%d@t@%@@%ﬁ@éweﬂ%m mgi(ﬁw?ded
- 0C1-
0Lty KT 0 W BB S gt o
[89] | @@nmammlambauwgnm arlct’owt:‘mrwlesf arerpefissilié phlyAf such combinations

D PR SRAASlfadFTRRA LRGN Mg oy o

( 3- met lwyhbld shyctunxiganeantdo aplyyd thpe@nd/that (s3suffi M@wtly robust to surwve
2010/ 068 58P / US2009/.006446 metla 3- hydr?x%nﬁ i di ne?\pyrl dh
(3- hydr ’HPn"@)"‘B n ggure, AN subseqaent formulation as a agent avmg at

(hydr Oﬁdééi |Béﬂ iy | l)JNe%s Mér@ié@%pecnf‘ ed substituents are named into the core
(4- et ydr oxypi perl di ne) pyridin 3-

e e e Y e the e feclasdypielial s isted 25 2
6- mor p sgm%oeq]usﬁ%ﬁtx )am&sﬁ&mgﬁ#&gﬁ.&%h@%héﬁﬂwﬂé gx&g gﬁlg]ctére% in

((2- hydroxyet yri
and 2- hpeptkyypdtiopyri di nyI [90] In sorre enbodi rrents Rl is

2y oYL P10, T S B0 AR U SIS SR B

chosen Hetérﬁai‘yj/dndw’ nglwithoﬁl(?limifétl@i ydidinyl, pyrldaz[rﬁll]pyl'dzmr@azolyl pyrrolyl,
hos n from (2-hydroxyeth razol -

enbodi X
(2- hydgﬁlﬁge}yl@agq m[[lﬂzgy grﬂyp) Al ss therwise ex resslyd I? ed, refer resgectlvely
(2- met hgxy§t, f&ﬁ:lbalk}l‘ érﬂmé@ﬂi géibhﬂklyl %n@%&béﬁp}’ﬁaﬁelhgﬁlmout I|mclitat|0n

1-isopropyl- razol opr op 1H pyrazol
1 et hyIDYBﬁ‘@NhWH azrmsﬂymemlytaoyazoiyl pyrrolyl[ Yrazalyl, @raﬁhﬂwdamlui greHPs, Rl

pyr azoI oxaz 04 r}Fé’%ﬁ ?ETP ﬁ E%roﬁﬁﬁlgpfﬁ@%}%e@@ﬁﬁg é'jét N

Sone erﬂapldcedabys subktituent nhdepelydergiymhpsés freabstituted with G - CG
al kyl .
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[94] In sonme enbodinents, Rl is chosen from 1H benzo[d]i m dazol -6-yl,
1Hbenzo[ d] i m dazol -5-yl, 1Hindazol-6-yl, 1Hindazol-5-yl,

1-met hyl i m dazol 6-yl, benzoxazol -6-yl, benzg

i m dazo[ 1@%@%#’%’? ne-6-yl, 1HI ndoI e 6 yl, 1Hi ndoI e- Zp@'%ﬁ""g%"%"(
benzot hi azol - and benzot hi azol - %, In sone

enbodi nent s; Rzesﬁs WHEsee alkiP ol @ ommwe@qm@w L uS guaridiogrgyanidine
di hydr Hyﬂahxaneqnt &Rl thhe gp?ﬁfdmd;ﬁfaq?%%ﬁéﬂa@@ﬁ%egd %h@lo@\}e‘ffgg%ﬁl 8Rtlp,

di hydr obe zoxa2|ny option
some endBdRfwie cymo, |cs<0c(laes&esutfs’cMn2 fa3-haiteretygidalRyd,imita,zGIORY yCOLR?,

1" et ny PO RO Re. YO8 ot A ol ARG Qe AR GRYR'R:

1, 3- benS@MzGGzﬁaylsoﬁHla?R%Qﬁal- NEES0-RE Yl , 2, 3-di hydro 1Hi ndol- 6-yl ,
1H, 2H, 3H pyr | doé% 3-b oxazi.n-2-one, benzot hi azol
2- ani noqui n¥P&M T estisasly substititer Mﬁkﬁhqptlonally substituted

3, 3-di r@&laxkyansahéﬁhug s%gt.tu?ecﬁa uo%ﬂbﬁal% Tlﬂ'e ?t%?%ca/gloalkyl and

4-f| uor o- 1H i ndazol %/ 1H-|n azo
3- anmi n&Pliepallyfabstituged, eteroaryl [97] In some errbodl ments, R2 is chosen

f I

(rom L+ nkesebudedytn 1AM Sl bR botonaly syt
1, 3- bamﬂmp&nndallyﬁsgdsmwechhemmwh@hdn 6-yl, and

2, 3- di hydroﬁ @c‘:@%%imgfprppgg{odén ano[opar]onAhy sulg)st?utegei’fjI b4 a §(l IoreaSt one

chem cal en

N-[ 6- (1H| nedant RS, afd ihel rdw@éritt&waicﬁyh@zaﬂéa‘itachbdlﬂdnﬁ ahr GstrRdy azol -
6- am ne; LG 1H-| nd zol - 6-y0i m dazo[ 1

, 2- a] pyubstitited heterogye Pﬁ'&&'foPUB»%nﬁ ne;
N [6- (1K i nqlderd afcty BbtiBriay QLibsRuBdYroag idofsubblitted Bt Mdepéhtichty- Penz

odi azol - 6- am ne;

N- [ 6- ( SHbstifatedavitteone pr mioge.ms(ch, 25 efeywazontheey spibstitaenis indspendently am
i ne;

N[ 6- ( PRISCIRETAD SoGp A b Sy Ayt heteroay! 2-Gafie 8%K5 o1 - 5- ani
ne; 5- meleroaryl -C1-C; alkyl-, C4-C4 haloalkyl-, -OC+-C4 alkyl, -OC4-Cy4 alkylphenyl

N (1 e ARt At @]lc?Y@a%m S nORBY halan o Mg,y azi
- 8- ami 0«?-34a|ky| NH,, -NSC1 C4alkyIE(C1 Cs alkyl), -NH(Cy- C4a1kyI)H_|ndaZO| ari ne:

) M R ez T I

-(1
-(1
2 d
B ial ol St A G ol e K S SR L
-CONH(C1-C;4 alkyl}, -CONHs, -NHC(O C1 C4 alkyl), -NHC(O)(phenyl),

o ne< Lié Ne2aRYnE1dHe B, A, Ine AP YgFERO Rardry iRzt dkize! -5
N- [ 6- ( LEKO)T{ezopheiny 000N 0L haRatilyhy: 0L ONE BOy Bliy--SELtTXEpRkt) n- 4- &

o 15 ( SOAPhey SR (GrGie IO, S PN Har SN Ca Gy 2l 1S Rheny Dt

hydr o- NHSG, (¢ IT3ARNAZNASD PoMEnyl), and -NHSO,(C4-C4 haloalky!
2-(4-([6- (1|5r| ndazlg’rp6 yl |mdazyo)[1 2- al pyrzgzll n48 yI]ar¥1 no}- 1H pyrazo
| -1- y1) et hE3f8]- dhe term “substituted acyl” refers to the groups (substituted alkyl)-C(O)-;

|3_ g 4- §/ B%Lrltgség;tédig%ﬁ?élkﬁ) h’:“(bkF ég@ﬁ{u}e@a%%(o‘sz QuBsttlledMdiSroahT-BYORZ 0

H- i ndazapid-( SUI;aDllutedlagtE[mc;@l@allpy} &tOhr; $herEin the grouptit eitgehtet,io)thd iIgapgntaz
ol 4- am
-et hyl ﬁ%ﬂ%ﬁé‘}"i PYgyisrarony fengtienally #nd whesgin-sbstigited pliyl.cxgipalidh - 4
- am ne;aryl, heteroaryl, and heterocycloalkyl are as described herein.
N-[ 6- (1, 3- benzoxazol - 6-yl )i m dazo[ 1, 2-a] pyrazi n-8-yl1]-1H 1, 3- benzodi a
zol -6- am ne; WD 20101068258PCT/ US2009/ 006446
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1, 4- benzoxazi n- 3- one;

N-[6- (2, 3-di hydro-1Hindol-6-yl)im dazo[ 1, 2- a] pyrazi n-8-y1] - 2- met hoxy
pyridi n- 4-

N[6-(1HinN azgﬁ“gz A i dazo[ 112- a] pyrazi n- 8- 01-1- ( propan CTZU@ZBQ‘W?—"-%

| -4- - thyl -1 Hind I dazo[ 1
0] pyr ac 1481, THE e “ilbSithed ke eferain Qwﬁiéwe%gkm”%avﬁt&mum
H i nd
N[ e (Pl e T Sty S neieln "ol S bis BTLRScrbed

ridi n- TR ne;
N16- (2, 3-di Eﬁ?;djy* ggéﬁﬁ%%hf&ecy BiBY S BA R AyrZrefdrts 8% BrindlibSiéeZg" Ph

olin-4- yl) I"di n
- N- [ 6-alkvl-0+1 ) owherejm thergrbapd$ attackddiorthe iparéntystiucfirdkifrdugRtioxyet h

-2- | | di ne-215-di.am pne; . . :
5 Loy [ M RonAhy 8¢ WrePuiA RuPStutes v s pr desgigeskherBioy i di n- 2-
met hy Daf051q] The aernl“sibstituted arylox%/ refers to aryloxy wherein the aryl

-8l di n- 3-
[cgngql{gérlﬁgg gﬁgiﬂg&teé (3);3 -O-(sul[)stltuted aryl)) wlllenreln SULg‘tTUPe?a%F' I|s ;s?

Heberitbatarsiet hyl ) 1H pyrazol - 4-yl ] am no}i m dazo[ 1, 2- a] pyr azi n-
1H, 2H, 3H—j%r|do 3-b] [ 1, 4] oxazi n- 2- one;

[ 6- ( 3, I0&RInYGe termsubstitited bateroaryioxy piefird da beteraary|qxy veEreinhy |

1 “
b (ay Y EEnEHUERs spediE Ee- afz’odsuﬁst'tvﬁesrn%%@amﬂaa%rimzSa?%wsq. -
6-y1) - mbﬂerodwﬁysiasdébl/a%%eggmmxam n- 3- one;
2010/ 068238 9 .
2-(44[6-(1, @gyéu%‘?g? a}oﬁ“bé? Wted pyqiealiyiexy refiers tasygiealkypxuwhamin the. p
yr azol cclogRrgitddagtitlefilis substituted (i.e., -O- (substltuted cycloal 2yl)) wherein

N-[6-(1Hindazol - 6-y0Oi m dazo[ 1, 2-a razi n- 8- met hoxyet hox
yr ,[ di E] ‘aubstituted cyclog/lkyl" is as dt[ascrlbed]h%¥em yil y y)p

p

1)
[
1)
[ (64
oxy]
(84]
(

(
(
(
X
8
1
4

5
y
2-
y
1-[ (6
ypoxy
7-(84
6-

2-(44
I

[054] The term “substituted heterocycloalkyloxy” refers to heterocycloalkyloxy
wherein the alky! constituent is substituted (i.e., -O-(substituted heterocycloalky!))
wherein "substituted heterocycloalkyl” is as described herein.

[055] The term “substituted amino” refers to the group —-NHR? or -NR?R® where
each R?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, each as described herein, and provided that only
one R"may be hydroxyl. The term “substituted amino” also refers to N-oxides of the
groups -NHRY, and NRR? each as described above. N-oxides can be prepared by
treatment of the corresponding amino group with, for example, hydrogen peroxide or m-
chloroperoxybenzoic acid. The person skilled in the art is familiar with reaction
conditions for carrying out the N-oxidation.

[056] Compounds described herein include, but are not limited to, their optical
isomers, racemates, and other mixtures thereof. In those situations, the single
enantiomers or diastereomers, i.e., optically active forms, can be obtained by
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am ne;

6- (84[ 6- (nor phol i n-4-yQpyri di n-3-yl]am no}i m dazo[ 1, 2- a] pyrazi n-6-yl)
ui nazol i n2-.an ne.

g- (4-{[6- E%O}md'ir’lﬁ?a? 0- 2H 1, 4- benzoxazi n- 6- ypi m dazo[ 1, ZqCan'fjsﬁ(rmg/zul%ri@%- y

| i am no}- 1H-pyrazol - 1- et han-1-01: )

61 - ( APRETTIUR POTRTR B bl TRESar o1 the saesmates DRAsalON B A6 asprmaten-

8- vyl ibdi : 4 : o

i ndas o] G-y T S o L2 ST re ol meiods syeh a3 cptalization

met hy| que@gm@p{)@ respi(ing pgeot, or _chromatograp_hy, using,_for example a chiral high-

!”' Hngi‘f?éssgré’ i1 SRR dtogiaphd A ) BiuorhA 21H i 's(a'cﬂ'c%ﬁ}fal Y

3, 3- di Zetahy E-Gorpss (c{rg;isﬁ o iras: fordnsy egyoﬂndbnndas yith aatbw-tarbdazelible2- a

azin-6- -2, 3-di rq-1H.i ndol - 2- one;. . . .
P (5:¢ Peﬁ% rW@?&%EBWP@Pﬁ@? AegaRs ool $3 o vAus laptamens fymedehrrpicy
1) -3- entited inglabie @liRadofieric forms of the compound. Such compounds also include

L (O L g Endazol o B mydazol L ZoqhDu) di n- 8T am nojpyridin-s-y
nHeit ES?E?LL)S%@ ['63 1-_%9[1 A< oRFBIhAE I WSy IMERABT A ANAE Shdafidtbhads forms of
L- [ (5- Hioe(cormavads oncsdyng, forxasiile ol pyratsi Rsduddpolmomphpysaleites,2-

Xoox Yy haris, BeBLaRAb oy Rbrens (including apfydrates). sonfasmatiggat natmRmhs, 1
]-5- ( onodmnedrpnous fpkhp\of tde perﬂpamhd’sﬂ;as well as mixtures thereof. "Crystalline form,"
N or Rk Ay o hesa e e i ErERaRbesoly ALY, 'aRa ard medntto
5 (5 PRy - al .y . i
(741 Mu&yﬂmystaﬂlﬁexéawm&mmasybnmmb%g%fsagg[r%@ggi&gw é’ﬂa%Gdle,

y1l) -2, 3- di hydro-1Hi ndol -2-one; WO 2010/ 06 /006446
N16- ( 3PRLAI%RRE. Psgudapolymorphs, solvates, hydrates, unsolvated polymorphs (including

14- benéﬁrgﬁg@?%agﬁﬁ%ﬁ@%ﬂp&%@%%s%hﬂ'a?ﬁc}i'%é@s' forms, as well as mixtures

(mor pho 3-am
N16- ( 3therddfhydiess amarticilarcerystalineror 2nionphdeg fdrh, i8 refepreddei ICBayEnd6-of
(mor ph

21 (baf SrBEY Y LR R RBlpSuicaty costape:aras AL treyepist FoTBgRL

3- yO( iredUdifpoheiatest hom-cdvadlént complexes, prodrugs, and mixtures thereof.

O (1L BodgDr Pl - feyra i 2 il ol razel ol 1s; alpyrl mdin oy
compounds enriched in the content of 2H, 3H, ''C, *C and/or '*C. in some
embodiments, the compounds are deuterated. Such deuterated forms can be made by
the procedure described in U.S. Patent Nos. 5,846,514 and 6,334,997. As described in
U.S. Patent Nos. 5,846,514 and 6,334,997, deuteration may improve the efficacy and
increase the duration of action of drugs.

[002] Deuterium substituted compounds can be synthesized using various methods
such as described in: Dean, Dennis C.; Editor. Recent Advances in the Synthesis and
Applications of Radiolabeled Compounds for Drug Discovery and Development. {In:
Curr., Pharm. Des., 2000; 6{10)] 2000, 110 pp. CAN 133:68895 AN 2000:473538
CAPLUS,; Kabalka, George W.; Varma, Rajender S. The Synthesis of Radiolabeled
Compounds via Organometallic Intermediates, Tetrahedron, 1989, 45(21), 6601-21,
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N-[5-(1H i ndol-6-yQOpyrazol o[ 1
, 95-a] pyri mdin-7111- 5- (nor phol i n-4- Apyri di n-2- am ne;

5 (8- 116_—({{@; E'@k% 4-yhpyridin-3-yl]am no}i m dazo[ 1, 2- &;]%gzg@daﬂgﬁyl
ro-11-1-

)-2,3- dih i ndol - 2- one;

r'\%ﬁof },ﬁ@%;#ﬁﬁ#@ 188RA4 4020 AN 1258527 A1 BY6 25557 ERRLUS ang
2| ][g %4%6%":'3?\!?}%959 8 Mrsﬁﬁgrénelﬁgﬁyeibﬁqﬁ@&?%zg[éaaloﬁhﬂybﬂéhp fog1,
Kb BB 47 EODINnIRAL R IS8 N0Z it OE AN S P32 A0 108 YATO B2

mor pho @pyrl di n- 3- am ne;

1- (54] g’% di hydro-2H 1, 4- benzoxezi n-611)i m dazo[ 1, 2- al pyr azi n- 8-

yl ] am no} py[Gﬂ]nCBeyﬂQaIénhbeélyicpjdeebudam-ﬁb{dlhﬂted to compounds described
_N;l[ 6 Aégﬂﬁ pﬁl geaﬂrﬁ?ﬁ' azzagleutlcaw 'argcgp égl[ejfbrmsl%xegfz l-rllenBCey%P]e terr%s ‘c ehrgllclaln
1| 54[ entif:' 4nd l“ﬁh@ﬁ@a Péhtitied” b@ﬂ@}é@ﬁ’ipﬁs@ phafhac Bl adidpyae sand-

y

(

| | din-2- t

N—[gm( 2& ?yrﬁl’fﬁhﬂz’:’dﬁ Ze 3 Wﬁﬁ@!ﬂia@" Hohyde, Rebase rotjinites-torseitpho
:—Il-ln 4- vﬁf?ﬁ’hb%‘aﬂfc%&d’@i%gch as h dro&ﬂ fe[?h(:&ph?te legosrRrE;n_t ydrobromate,
met
N- [

dol y0i'm dazo az n- am no
y| pulietei aplﬂnateomtrate and llke salts; as well as salts with an organic acid, such as

n
h
g (%Iét@d%@até’ %maq%oEa]rtrgtealth\fmﬁ%t'encu?raYellacetanQa&aP |in-4-yppyrid

n- am n

i
6- (8{] @qe{thamqsﬂnﬂfbnate%&é;tu;enedulfmﬁ{egIZ-ayerQ}ethyldaIZcﬂ{ale derlzpiitel ahlicyiaty 1)
281310% gté(é%%g%ggg%fﬁggsl gce ate, ETOOX\?CHz)n COOH where n is 0-4, and like

1- et hylsald.6SiritdriyngRarehaceuriBaly saeptabiecatdhy iheiuBe Sout Hre PofBrhiiyd ot H P

%rlgz?l{ @gﬂwglmr@?’gﬁ%%tmlym@iwwm HEWYr ard AMBIgRiYmani no) i m dazo[ 1, 2-
fil] (p35/r ?[Z%n?lpzdoagazo(fhlmrgpﬂ%g? ﬁ‘bdﬁ?gﬁgﬁﬁaég ﬁergme?r aonqter‘llg d as;ap aciq y
1) - 3- @ddiigh saficthediee [3assl ¢an be obtained by basifying a solutlon of the acid salt.
cl\i;[zian ?BL a%g%ﬁfo |if tﬁe }Sdech?szé) Er%e?ba%la.pgl[l agﬁmon s%&] ﬂlélﬂo arly a pharmacéﬁ}éahy
7- ( 8- { [aGeéptablpraiditionieattOmeyi sk prodiugked diyidiesolvinglfheofde Basd Py4 aditabié- y1
)- 1R ngg’akrkic solvent and treating the solution with an acid, in accordance with conventional
procedures for preparing acid addition salts from base compounds. Those skilled in the
art will recognize various synthetic methodologies that may be used to prepare non-
toxic pharmaceutically acceptable addition salts.
[061] As noted above, prodrugs also fall within the scope of compounds of
Formula |. In some embodiments, the “prodrugs” described herein include any
compound that becomes a compound of Formula 1 when administered to a patient, e.g.,
upon metabolic processing of the prodrug. Examples of prodrugs include derivatives of
functional groups, such as a carboxylic acid group, in the compounds of Formuia |I.
Exemplary prodrugs of a carboxylic acid group include, but are not limited to, carboxylic
acid esters such as alkyl esters, hydroxyalkyl esters, arylalkyl esters, and aryloxyalky!
esters.
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pyrido[ 2, 3-b] [ 1, 4] oxazi n- 2- one; _
N146- ( 1H i ndazol - 611)i m dazo[ 1, 2- a] pyr azi n- 8-y11- 644- ( pr opan- 2- yppi pe

Ir\lii[ZiGn(li flh'b%{dﬂgﬁlﬁgagm ng yDi m dazo[ 1, 2- a] pyr azi n- 8- ﬁﬁT-"és-Z?(%'P%ﬁol [
N [% %m i‘fﬁ?ﬁ §| S%'V@tﬁ i Bamel Pyshgpracipn.oba peivest and 2.comnamogetThe

) - 5- Nngrhido dtﬂun%’lﬁte'%ﬁ@UQ@r&%d lvates of ds. S
6- (1H benzo[g?ﬁlm dazol - 6-y1) - \ _en%?\éagflonggrypognns_ -%!anydas?g 1, 2-

bl pyri dnplydessolvatasof salts Swtab[e solvates are pharmaceutically acceptable solvates,
o {3 2880 as fiyufes, tholaik hndhdrPREL BRY HRRRHkftgs. 2 YOI m dazol L, 2-b]
2- [ (6-{[ 6- (1083 nddchelal” yOiomnedin] the Zoaldiyatioh of-sBegrhpaumdia)} ®ytetaliitn 3t
1 e .
T 8 (DR pBloRE S T et epspouach s ptensen 18 AR ABRIFES A i n- 2- v

i) ( msetrimabndszesmilamy4"sdlts" includes chelates of salts.
aze
6-(
8-a
[

6-(1 d 6- Al m dazo[ 1, 2- a] pyrazi n- 8-yl i am nol pyri di n- 0
, é,[ n- g mﬁ 5' Rznon covalent complex is f]orened by the interaction of a%ompound a?\/d

H- 'aﬂg%r RrotdouidwhEraTR bRkl PRBYRE & RoonRbdbearellng “dohpEundamdn-

m ne;
6-

N-[ 6- ( 8he mmm#mr@@mle.a:q;mlexmm ecealr plyrosigh vad det Waal§ nor phol |

e eol e RBEB et BRI AT MhodieRR e Tl o
| east ¢boedioenbech nemcovalenhoseplekes ate mcluded in the term “compound’.

N-[6- (1Hi % 186 ¥ 'rnyg?ozgoe[nlbondmrgf)é fc?rn}/ 01] assoé{é‘%ﬁ rt]J((zzltv\lneﬂan4ar¥ PRy

ridin-3- a

N146- ( élea:trdne@tméﬂatah‘r(emmwrﬁay Binydested Bord adRpictr ARd &-hydioden(aBRP

hol i n-4- y1)pyridin-
5-N-[ 68 th$§*@@6¢¢de@+¢@@2}0F@cyoa?wfvazatﬁtr@(atsp]k@mqsza e regepeoing]

) - 2- Ny Pwitalb18gs §e 1

b (5 Tp o LBt IySreusl BN Bond hd ecoplors areyve Hderstood I yedioipa

y1) ( meChoipisiy (6} & iﬁ’amemted)rand and. Mté?rlaﬂmeﬂ'hedwdrqgmBepd dbreemsal San

ther eOfFranmsco, 1960; R. Taylor and O. Kennard, "Hydrogen Bond Geometry in Organic
Crystals", Accounts of Chemical Research, 17, pp. 320-326 (1984)).

[066] “Hydrogen bond acceptor” refers to a group comprising an oxygen or

5
4-
5-
t

1

nitrogen, especially an oxygen or nitrogen that is sp® —hybridized, an ether oxygen, or
the oxygen of a sulfoxide or N-oxide.

[067] The term "hydrogen bond donor" refers to an oxygen, nitrogen, or
heteroaromatic carbon that bears a hydrogen.group containing a ring nitrogen or a
heteroaryl group containing a ring nitrogen.

[068] As used herein the terms "group”, "radical” or "fragment" are synonymous
and are intended to indicate functional groups or fragments of molecules attachable to a
bond or other fragments of molecules.

[068] The term “active agent” is used to indicate a chemical entity which has
biological activity. In some embodiments, an “active agent” is a compound having

pharmaceutical utility. For example an active agent may be an anti-cancer therapeutic.
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[0100] Al so provided is at |east one chemical entity chosen from
(3S)-1-(54]6- (1H—| ndazol - 6- ypi m dazo[ 1, 2- a] pyrazi n-8-yliam no}pyridin

-2-y1)-3- di n- 3-ol,

(SRZ )11§ 53 [ 6- {fﬁ?%{jgzgln OI )| m dazo[ 1, 2- a] pyrazi n- 8- yﬂm%%mr)l%‘}(]g#i d
in er

1- (54{6 (1#%0%8 tg'ﬁ"lrﬁ!' ?Ca"ya?fﬁ?;ﬂ“&%?m%mﬁ of aehesmist enditndeseribpd

3- et hielréiﬁ %éeﬁisﬂarﬁambunt effectlve when administered to a human or non-human
[ (2R) - 4- ﬁ (1H i ndazol - 6- ypi m dazo[ 1, 2- aj pyrazin-8-yl | am no? pyrid

in- 2- pro,yldg 3 therapeitiedrenefit such as amelioration of symptoms, slowing of

[( 25) ‘H‘ée%sé&)@?érégglbﬂ vént cﬁi & 8l8&ete - Y REFARLNcEn YAl BNt ©

I n-2- n-2-yl
N-[ 6-( Inay h@iaz @maing B)Jffm&d‘dita){iecrﬁaaq; the symptohsydf]a @iséaser mspbhsivdty| ) p

di
L ety ETiRA B 85 aotiviv, 13 soms apPeeimens. A Hierneagiopl, Sfteqiive Amauat i3
Il—z 1H— ralymlmbéﬁf isfEntt reaﬁmge cancer %ﬁlﬁﬁls{ the symptoms 08f an a)ﬂlerglc dllsorder the
rrol o i.n razin- am nol- ra
Y S Dol of B BBt e SRS sty hasen BT thel oo Mg Bbiacute
[ 0101] ihflan@hhtopf rédwoﬁoureg@ma%ﬁ&ﬂ%ﬁ?s a Eﬂﬁaﬁaﬁ%ﬁ&bgﬁ&w&hﬁ&mﬁ%aﬁe

adm ni stered alone, as m xtures, or Iin conbination her active
agent s amqmt sufiglenbsrdepesse throngnbesafsistectable qanceriusivells idan baranism,

obt ai n| nt.to
Phoce. SPtecidity SRYor SRIPAUUIEWIESH bafthe il Bintlr T 5ol SRS FEs. &
descri bfeerapemtrcaﬁx effettive amomhtes Iaeaarnomm suifffoiamt o ahdnlea @and:eﬁeubalrﬂw In
and in _the reél| [.enc i t.ed &etn Reaction Schene 1 R3R4

[ 0103] REFET T %d'F”S”E?eé’c‘??tl’?ﬁ't SR fomgaagenmay not Rreseat pumeipmsof being

about affectequilivabmetembedinents FpbentheRiticaiR sfdctivd @fhoun 8f & cheinfcafenti
| eavi n rou suchfga,s brom de is conbined with an aqueous solution o

aci d ( upksHTHEEEbIRPRYBRIR signiicant ineease sa siondicantly (educeghe
stirr e@e@éctétﬂé |l b0karrieedlls cell:or BARcE r’ﬁ'éal-lie‘?s |rﬁh§3ﬂélﬁﬂﬁgloﬁﬁok%ruﬁp of
te) 1s a a

and base (such as solid sodi um bi carbona
m xt ur dispues j Insemsgembadimnerdspotheiapguticetineffective Amaurd neayt alss be an

GE2 T ol Bumtiehr 3l Mgt ol EESheRf o Bfedt 837 LD afBcHatich bne
102, i disesct atrquieestt tbe patest tbwhom itle elmbmncal entity &ﬂ@%n ROfTﬁ]DIfeBlelﬁg)
a,mxture of a co of For |l a 102

React i Qn S herre d

wher e SYmBtaly Bt e, aleille SRt Shdl o B Sler Rlam AR AE e s
of a C@ﬁiﬁmmdut@flnﬁmmdt@*yjr@%cﬁrﬁdéchn%%rr@@rﬁbo@irrﬁéiﬁé Vaaﬂh%i’ﬁp@ut:éﬂlﬂi @ffbctlve
excess of an organlc base (such_as about 7 equi val ents), such

N, N- di A5G FAYE$R Pa snmepnt suff m@GQQIMQWP@m@@rQWMhpm ar

S e A T R e SR e

For nul gmiedimenysiadbeeapstitioally @fﬁﬁquaﬁamqumwaﬁ amgunt of a chemlcal entity
described herein sufficient to significantly decrease the activity of B-cells. In some
embodiments, a therapeutically effective amount is an amount of a chemica! entity
described herein sufficient to significantly decrease the number of B-cells. In some
embodiments, a therapeutically effective amount is an amount of a chemical entity
described herein sufficient to decrease the level of anti- acetylcholine receptor antibody
in a patient’s blood with the disease myasthenia gravis.
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[0105] Referring to Reaction Schene 1, Step 3, a mixture of a
compound of Formula 104, where L is a leaving group such as brom de
i s conbined excess of a conpound of Fornula 105, E#\,}?llﬁ
equi val ents) and(]] gir% aqueous sol ution of base (such as 1 Eoes)gﬁﬁ:&(

sodi um carb It]e%. an dnert solvent, such as 1,4 dioxane. The
Feaction mi he terphiahitian] nckiaesa s9ndicant désreete Fone:sseling

m n.  Thetvigssfld hiogak bé‘ﬁ\ﬁi’ty'o‘i ﬁré&@stsedlﬁﬂlﬁli’b@QPQ% Qctiknt?ql(‘ffé!r%' 8% ddrease

t et raki sétrl phenyl phosphi ne)cgal | adi um(0) and reacted er mcrowave

i rradi 4t PYhasiviiasa dired arindieck prapense terthe presenseeialticas) gnectheicala
f I

c BB ek oihub 391 S\ APty SPH | PAACKERUS BB east e

exanpl ehemiozhentity, T@acdecmw inedtivity tayibegdue i theahrec‘r iatgractiinvef the

i nhi bi fivi |S|n stra othe tient
havi ngtcé%@ﬁaéd ?@ e O Shgé‘? ﬁben?' %ﬁ’o%ﬂpet‘}beﬁch Bﬁ‘?‘éal
enti tyhd@nwnbeﬂwhﬁrrﬂone other factc[r@llﬁb"t]m hnrn%(ﬁ’é@t 3@9& ntF%: e&Bﬁﬁple the
chem cal entltgg’tg escri ed herel n nmay also_inhib 0 ki nases,

such t RERSere e "é'@a YRS SRRy, degrease R @pw ta/s@&qtlmbéuim forthe
th |

i nﬁf5d'é’y.“ﬁ%?%?‘%ﬁ%@%ﬁ"%?f‘ff@ﬁegt'*Qnad"f’"ié?“f?ﬁh.fE“i. AU
by i nhidiradngr mnvestlwdiameaﬂmm;rmamygntgoftﬁyksgreSmt mhe;oeihomrgemsm

L
ﬁ oncenin astaodant bla'chdamml assay fohSyk aativignsitly as M@&;ATITPdt;&iwlyhe@ssay
erein,

ff . | d.b
concenfj?ﬁ?rlb(‘ﬁq%g‘?% i’? @aneeeént?e‘?#il il C&ﬁielg%{"i%%‘ ‘Fé} &Aﬁgwqeg* h%ﬁ'" has an

ef f ect m@ vafiedess tHan arediRY td € neiseid|ad. NAdomedsMmbiBRieHS Lhe lcBbmical
exanpl assayi ng bl o?d concentratjon of the chemcal entity, or
I

t heor eFFE&I hay, arbl§25@&qalgg 255 hgnir&aval todess thap, 100 nanomejandp samesone
enbodi @Ribodimdrits, hehehiid) ernﬁﬁ,n%shwcéo%mmb?é giag%grﬁéqru%ghkbdfghbmﬁwwar

and/ or B-cell activity is cancer, l'ergic
aut oi mmune Bl?@loﬂNhlhﬁlpamﬂﬁt@ﬁlgﬁﬁlvﬁﬁa@é&rsé@d/dﬁcrmeaod&-eell activitynaataor y
react i Bnﬁct or indirdc? e ?Jonétlsz& &\é!sgﬁ bfatfed& dRLe) %él aeﬂ{tlb{]ﬂ?%ﬁlged

patient having cancer, an a eF G i Sorderand/ or
and/ or hereim aeiaamtcytrm aadiwite of Bnrdllenn tre atmaenee oMhe at least one chemical

2010/ 068258 S2009/.006446 infl.anmatory reaction, b i ni stering
oot £ By d T RSy MUY By By SR B he aagtinfaractRb ot R GomnoHBH .
[ 0111] with ke vatDesk BEMose otHee fAQDRY thaDiRuR St Beasesctivitgt can be
af fected usj 73 chem.cal entities described herein, include, but are

not |initedl®@ tahibitics of Briceh aglivity alse cefarsi tagbsarvabis inhibiiansef €86
eczend gy e%ﬁbﬁ'lr?arslfﬁrgia?% %g@ Qéry Z&thd2% g&/‘ﬂéﬁﬁnb@d BOGW. 3 ns?ﬁﬁl ons:

urticaria (hives ergl es, er atopic co
aut oi nﬁmb@dmmt&rthp rﬁhﬁmmiiw dﬁsslelbséQerellmbaadnri@sd)valutMHSSI thai pedqual

psori a Ce nd ren' s

di seasgc% ?(P Iméiérﬁﬂﬂ)é?raﬁ b§r8§‘}seec'¥‘|bé¢.4fﬁe3ﬁ%qﬂ€§ﬁ%&?¥8”@{%& rlolggayalue less

tr ansptrmtm'dalqmagmﬂless t;tsatrhh M|cr§;ymlm o dobrmJemegh”tﬁwml tthe lk;thel(rﬁnmil entity has
associ at riti rmatonyositis, nultiple sclerosis,
scl eroﬁ@ﬁ&r@q’a?%@éﬁl qrf)gr %ﬂﬁl&ééggﬁt‘:"ﬂa@@ fand ot her vagcul itides),

aut oi mmune fprspl H tall é’dlﬁﬂ?*’&l@ﬂhwdémwﬁtléi ab@istribeaen Pedtddrization, or
syndronme (.and associ ated gl onerul onephritis and pul nonary

heror r RBRfING OhPRR POETIR VBEPYS Bracdinembraneaecaiptors, oF mainbisng-bound
| di OpaFrHMané(;!bﬁmc)étgo FE_;(?U.&HEH . Mok ¢ fﬂg%sctpﬁ'av% SRS lg%reckeptors

Par ki nson' s i sease I'mer''s |sease abetes, septic
nyast héaiFe paréen of Ig&niad thaéorlrm hé?rtl’mrmré!genﬂnahm ooypleses or aggregated
including but not limted to skin sunburn, inflamuatory pelvic

di sease, inflammtory bowel disease, urethritis, uvitis, sinusitis,
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[0120] Exanples of NSAIDs include, but are not limted to ibuprofen,
fl urbi profen, naproxen and naproxen sodi um dicl ofenac, conbinations

of di cl of emuw&hg@ and m soprostol, sulindac, oxaprozi,(pl,‘,US 094,006446
di fluni sal, piroxicam indonethacin, etodolac, fenoprofen'ca um

ket opr m nabunet one, sul f asal a2| ne, tolnmetin sodiu and
Pyl oy it & SR 1P CRPL S8 obe TResq oS af Ui aqtlaﬁtﬁ&ecm@r@nsﬁag%. fic

i nhi bi tekplémest, e g, CIFPOINLCS hid CIRNITidse \G%U@ rr‘/énﬁtt}aﬂa ré

at | east 50-fold lower than the | C50 for COX-1) such as ce COXI
val decd&?rﬁbrﬂnerh%@dmnwncal@hqluaa)hauemmmbsanecm@wtﬂma@d can undgrga21] | n

sonme e'?’@&ﬁgfrfb"ﬁf?&ﬁaaéle Qgggﬂg'méman%fm S5¥nad acepétlxoeh sal icyl ate.

Sal icylates incl re not salicylic acid or
aspirin, sof@16h Balell@activityalsarinkloded iM&ayaﬂﬁsraagrmsdumhm%f arfibatiies or

01221 TR0l . ORI A e oo B Pr el SO ™
dexarretdoarmmestrmmtu{rayfem@@mamal SIRturBl 86itY. FRledRfnuiigishlinQllRessSsli 1B,
phosph ? red ho 23] I'n sonme enbodi nents, the
anti-i ﬁﬁa‘ﬂﬁﬁ %55 aé%f‘?t‘@gagg tor @edw@tﬁ ef S&%Iﬁ%ﬁlrfaff%r@@ﬁewf Heird
sodi umpehl,pBRAIAS ﬁwcﬂﬁdnﬁ?’ﬂﬂi‘%id’b acid sequértte?4q | bﬂgﬁpéﬁnégﬁﬂ@'eﬁﬁ& &haihne

anti -i nfl ammat or is a nmetabolic inhibi suc
di hydr drdibadigs ﬁ@ét&t‘t&i‘s@ntigﬁﬁ\ Ry be detected isalther sevaralciassesrofa

T e T e
i nf | amfattoantibodies auratéimmamenantibodiesToay dkenisk beldrighotyne(arusdvees classes

I 201 068258PCT US20091006446, . TNF
oot o EmboaHBuER AR, atara faRtaah ladise [UO%) 28 moste
al pha m@ﬂaéﬁu’gﬁleS b@@bMahﬂnumtjiobulln but t4HL2Ieb cbRsisPEEIgE®agaent s,
conbi nat i onz@a W" ch at | east one active agent is an

i munosuppr n iR Ricellasfivily alsa isdnteaded to includeehepfiasaf events
cycl Osﬁ’éﬁdirﬁbﬁ‘to %@n eldnavém rﬁg@a féﬂ?aﬁon?frcgﬁ%?@@ﬂr@ﬂg%%?ﬁ@éﬁéé% nd\f €

used. [01 sage e or rom
0.1 ny duffergmt(at@g llpi@rarklbpdgﬁamhe‘&IZbWasmagnﬂs phdichdaites placbén nerjinttiam

the t f 5 to 7
pat 1 entiseigefoindifo 813 i) SR06AS SR e d¥opal Py be” T
conbi ned wi [W&]hélnh@im‘u of B{ceﬂrpwiliemtlanStef@beo irassitien boprolisdratiorves y

dependi (ﬂ f]q nBtcﬁﬁ hosii_I treated an H artlc | ar d(T of o
adni ni SPNgt SR LN TGRS WiGer!s ﬂe'yap gl hapdn nhikitien
500 ng ophomialafén-dRehsed BdéaR! The term fifHiB#bn b¥ B%ar]@rbsnfefaﬂé.ﬂs fHefcBY
al so vary de endlng on the conpound used and the particul ar di sease

treat e@n |S|'9f%fm9t darsareimthe, nmer@tﬁrﬁ@l@ ertbt?r i wérQ peigt ieht Tys am
al l er 9'|r91|5]ih§t%fjﬂfceﬁrb‘flélﬁéra"i‘igh% W:‘HW @B‘Neoény Q%@ﬂ@%ﬂ%@d’eé@bﬁﬁ?ﬁfnuﬁ!ber
. N sone enbodl nents,

dosage regi nen of tinmes ess IS ‘us
a dosa@é Bresllsirean ¢t vitroganiple |cma@0tm With it leastone bhemical entity described

pat | on e 2o RERERRed Akt BEpblse ot GRRRAS Vi b nEERnBP e OR,

of the spec[ﬁ?l&] b’dllimlnmdf B-lmllcpyﬁliﬂerattba atparefdre dy obserghble igkibitivalof B-cell

heal t h, ne nlstratl r out tratlon
Dna  apeSigeraich s stantet Iy g erpotah asns o des Biplsratan, suh as
parti cuyhahssHySRasAbéd hbhsn. pmt $GE eriRSiBBhRItH@HehfYal entity had Qﬁ?@;o

| abel ed for m of a chem cal entity described herein can used as

di agno¥elue lessy thapaxieans| ieg! Gipremolast 4n APMG erohesbimeats. ttmmhmmei emi&y
functi e

The. chas o RV 1028 (i BF bl s Rall (AR TS oE 2 i SOE SrllEhihdnes
val i dathengheroipal entity hgs aniGscitaiuel losditzamgr bijeaids 08 .nanomolar] 0130] By
"| abel ed" herein is nmeant that the conpound is either directly or
indirectly labeled with a | abel which provides a detectable signal,
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DVF=N, N- di et hyl f or mam de DVBO=di net hyl sul f oxi de Et 20=di et hyl et her
gram hour ng=m lligram mmem nutes nl=mlliliter mol=mI1li nol es

mvEmM |11 moyal e ifdigiagogr am nmEnanonet er nM=nanonol ar  PBSs Lpllyﬁ)ﬁg PRAb& 6
buffered sali ge mgiérol i ter piM=nm cronolar Exanple | Preparation o

St RS ST ST LR
substance (allergen). Allergic conditions include eczema, allergic rhinitis or coryza, hay
fever, bronchial asthma, urticaria (hives) and food allergies, and other atopic conditions.

[081] “"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.

[082] By “significant” is meant any detectable change that is statistically
significant in a standard parametric test of statistical significance such as Student's T-
test, where p < 0.05.

[083] A "disease responsive to inhibition of Syk activity” is a disease in which
inhibiting Syk kinase provides a therapeutic benefit such as an amelioration of
symptoms, decrease in disease progression, prevention or delay of disease onset, or
inhibition of aberrant activity of certain cell-types (monocytes, B-cells, and mast cells).

[084] "Treatment or treating means any treatment of a disease in a patient,
including:

a) preventing the disease, that is, causing the clinical symptoms of the
disease not to develop;
b) inhibiting the disease;

c) slowing or arresting the development of clinical symptoms; and/or
d) relieving the disease, that is, causing the regression of clinical
symptoms.

[085] “Patient” refers to an animal, such as a mammal, that has been or will be
the object of treatment, observation or experiment. The methods described herein may
be useful in both human therapy and veterinary applications. In some embodiments,
the patient is a mammal; in some embodiments the patient is human; and in some
embodiments the patient is chosen from cats and dogs.

[086] Provided is at least one chemical entity chosen from compounds of
Formula I:
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H2N H3CH2CO". (OCH2CH3 11 & (48% aq); BrNaHCO3; Br Brl/4.":1?1 , EtOH

3 043 H3C DIPEA DVF B_OH 611 Pd(PPh3)2 1M Na2CC8 (aq)

1, 4-di Oxanﬁz()'%%/oﬁszss PCT/US2009/006446

Ry
SN

and pharmaceutically acceptable salts thereof, wherein
R, is pyridinyl, pyridazinyl, or pyrazolyl, each of which is optionally substituted, or

Ry is % wherein A is an optionally substituted heteroaryl group
having from 5 to 7 ring atoms including the atoms shared with the 6 membered
aromatic ring;

Rz is chosen from substituted aryl and optionally substituted heteroaryl;

Rs is hydrogen;

Rs is hydrogen; and

Rs is hydrogen,

provided that

if Ry is 2-methoxy-pyridin-5-yl, then R; is not 2,6-dimethyiphenyl, 2-methoxyphenyi, 2-
chiorophenyl, or 2-fluorophenyl;

if Ry is indol-5-yl, then R 2-chlorophenyl, furan-2-yl, or 3-chloro-¥l—ﬂuorophenyl;

if Ry is 1H-indazol-5-yl, 1H-indol-6-yi, benzo[d]oxazole-6-yl, benzo[d)isoxazole-6-yl,
benzothiazol-6-yl, or 3H-benzoimidazol-5-yl, then R is not 3-aminophenyl; and

if Ry is 1H-indazol-6-yl, then R; is not 3-carboxyphenyl or 4-carboxyphenyi.

[087] In some embodiments, Ry is pyridinyl substituted with one or more groups
chosen from |
hydroxy;
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5 [0133] Preparation of 1-isopropyl-4-nitro-1H pyrazole (1)
D-tert-butyl azodicarboxylate (1.59 g, 6.91 mvl) was added to a
solution o - N] -1H-pyrazo|e (601 ng, 5.32 nmol ), 2-propanol (319
ng, 5.32 n#&%"ﬂlé‘%z?rl phenyl phosphine (1.67 g, 6.36 mﬁn‘?ﬁowmuguﬁ
tetrahydrofurap (25 nml) over 3 minutes and the mixture was stirred at
room t enper 2GR whgreirsRhis atfasen fram dydiagen andeC rSaatkyboptienally

concen 38% REtedVA oﬁ@ﬂPBﬁ&g%ﬂ%ﬁc&c@segﬁg&ﬁ Eﬁ%rﬁ?ﬁﬁh& e{}%}{ S Bnd R® is

purifie chromat ogra
acet at emdﬁmndﬂetist ¢chaseB fearhyydeogenadrel Gelh allg) optioradl iy aubstituted with one or

1- tr I 1 23 g, >1009 i
of:‘s\cl)mpltﬁg solbsoého\?ﬁpirl?%ggzﬁg%%r\% bréil? ?Ih%t th pu/?l ?;Sc:?l Lnrrpurla NVR
(300 MHz, DNBRrelfjclddkyd bpfisnalHubsBtudd (ah ohblor tv’&o 2folipB cHdden flord2

(d, J = Preparation

1-i soprrUgSnygﬁ%ﬂ 99&2'8?@‘% Calh&h@"‘t’ yCnrCs pYYERE, o(ﬁ1 glh-€1-Ca alkyl,
1- i sopropy, afkyNH,0-N(d, Ry &k @ié)ark#? 2RHILs-Ce aﬂipi)agﬂﬁeodgo = chianol

(50 nmL) was treatéd with 10% pal | adi uli’on car bon % wat er
by wei ght) #A€1Slsatamn Ogh@éallyasubﬁﬂwct@bwﬂhmemﬂwo greds gisendton bydroxy,

tzgggigg%%geg iﬂé’y(;%bﬁﬁég{legaﬂ eac%lggno 'aiag;’fél’/‘%lgle% ‘%m%ﬁ'é}%'
di at omeCefusikybNHa, aE1tQealkil)(Or e calkpin (€ alr kvl and -edya@dalkyl;

t d . 1- | < 1H |
e of f - GiGe A BPlBR A S8 Wi erar b B Shogsty om Bercder
1H NVR (:300cyddalkyDNEOE , B!, 6T 422 e{II$yI G -C, 6 Sk I~°O Chtﬂ:,bal‘& y26 (m 1H),

3.72 (b reparati on of

6, 8- di béoﬁ?ﬂHihY&B'ﬂa[ ﬁ@aqwmmecwﬂ -NH(Cs- &arallw@e FénidoQﬁTd ~Gralkgnand
flask equi ppedzblyi Bptﬁnﬁaﬂ%ﬁbéﬁ&!f& \HﬁI‘PBﬁe oF?G@@Qﬂ@tglch%tséﬁ om ﬁ{/r}%gxyl

refl ux condenser "'was charged wt - brono hoxyet hane

346 nmbls)Catyglopdod, ééu@oa!i(yhyﬁu@eﬂiksd@h@e QlakB-OdG - GQaIRyhnDI ), and

the T eagloml i N ShpRS Chalkil - EaC 2. BBE GRS

(8.50g, 101[08&1I In suase eddedimnentsR), lis pyridinyd sabstibteld wiets ofy o Hior® Groviys
observe {:ease Caution: initial addition of sodium bicarbonate to

t he wafAPR%]l ¥®on resulted in vigorous gas evol ution (foaning). The
resultlng suw@g ion was filtered into a 1-L four-neck round bottoned
flask and the fi ter cake was washed with ethanol (200 m). The flask
was equi ppetNfuft HVQ?"?@B lshpeen fioom Bydiogen anp Cat-Ce alkyt eptionally r ef | ux
conden

nd 1 neCegded bR RPHICI S FEReR onDaylithy it 0Tl R R Hee
sti rri mgepeodently ¢hosantienm hitwgenand CHE, su@;bqnmrmﬂywabstdutddemm on®of

and fi T th cold ethanol (50 mi),
dried % rﬁ&\?gcé&(éf’néghh Bg@rgﬁygﬂg ﬁ%ﬁ?lgﬂ’- neck round bottonmed fl ask
equi pped wi hétezocyeltiatiyi oallorsllyrsmbstltuW’d with 6AE0r tio greuspsactibeendiar t he
vi gor ouysl| tiyted s n_wa reated portion-wise with solid

pot ass:]!' ﬂ?lé 'prc#i'a éa'?‘ﬁ 396’ QQSMD Caution: gas evol ution upon
the additi oroEj- ce@lmépmna@rs@@amm&ﬁbhe%rw@éb%up%téﬁdsbﬂgrcin%y&%xy
mn, the resulti n rema itate was isol atEdmléd)(Sy rati on and

filter -Q&kCaalionh ealk(lildoamd_)Nﬁ(b+¢ (éstai&yiblan(dw rrL)
The filt t ht, und
to provide %?‘sb.%ﬁf@?oﬁé el Suraliubed BABARRE" %20 0 o 949 as a

I i ght yel | o[089pl I|ncﬁon1¢-|emuad(reelﬁtsl\ﬂz js cbkzs@ndﬁn)'n BBn@dhyl2- 1H), 8.23 (s,

50 ombuRIcKerobEknpurdin Byl HetnSGRHMY ARl 2- cimgtnyiaminelethony:d- e

(4) A wwdimylehydroxymhmeﬁ&pyadmynm&lméﬂ‘#lp&hWQkﬁazfét@md)ﬁyrﬁcﬂh 3(91 (30 9)
from above, 6,8-dibronoi m dazo[1, 2-a]pyrazine (3) (750 ny,
nmol ), and N, Ndi i sopropyl et hyl am ne (526 ng, 4.16 mmol) in DIVF (20
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Structure Nanme [MtHH H NN O\ 40 HN N
N-[ 6- (1H i ndazol- 6-ypi m dazo[ 1, 2- al pyrazi n-8-y11-1H1, 3-

a6 (1t nURAREBEE T Gazol 1,2 o] pyrazi nosey1]- 1t i EUETORIG e
methyl-3-hydroxyazetidine)pyridin-2-yl, (3-hydroxyazetidine)pyridin-2-yl,
(hydroxy(dimethylethyl))-5-pyridinyl, (4-methyl-4-hydroxypiperidine)pyridin-2-yl, (3-
methyl-3-hydroxypiperidine)pyridin-2-yl, 5-morpholinopyridin-2-yl, 6-morpholinopyridin-
3-yl, ((2-methoxyethyl)(methyhamino)pyridin-5-yl, ((2-
hydroxyethyl)(methyl)amino)pyridin-5-yl, 2-methoxy-4-pyridinyl, and 2-hydroxy-5-
pyridinyl.

[090] In some embodiments, R+ is pyrazolyl substituted with one or two groups
chosen from cycloalkyl, C4-Cs alkyl, and C4-Cg alkyi substituted with one or more groups
chosen from hydroxy and -OC;-C, alkyl.

[091] In some embodiments, R, is chosen from (2-hydroxyethyl)-1H-pyrazol-4-
yl, {2-hydroxypropyl)-1H-pyrazol-4-yl, (2-methoxyethyl)-1H-pyrazol-4-yl, 1-ethyl-1H-
pyrazol-4-yl, 1-isopropyl-1H-pyrazol-4-yl, 3-cyclopropyl-1H-pyrazol-5-yl, and 1-ethyl-5-
methyl-1H-pyrazol-3-yl.

[092] In some embodiments, Ry is

[093] In some embodiments, A is an optionally substituted pyrazolyl, oxazolyl,
pyrrolyl, thiazolyl, or imidazolyl group. in some embodiments, the imidazolyl group is
substituted with C4-Cg alkyl.

[094] In some embodiments, R, is chosen from 1H-benzo[d]imidazol-6-yl, 1H-
benzo[d]imidazol-5-yl, 1H-indazol-6-yl, 1H-indazol-5-yl, 1-methyl-1H-benzo[d]imidazol-
6-yl, benzoxazol-6-yl, benzoxazol-5-yl, imidazo[1,2-alpyridine-6-yl, 1H-indole-6-yl, 1H-
indole-5-yl, benzothiazol-6-y}, and benzothiazol-5-yl.

[095] In some embodiments, Rz is chosen from optionally substituted heteroaryl,
dihydroindolyl optionally substituted with oxo and C4-Cs alkyl, and dihydrobenzoxazinyl
optionally substituted with oxo.

[096] In some embodiments, Rz is chosen from 2,3-dimethyi-2H-indazol-6-yl,
1H-indazolyl-6-yl, 1-methyl-1H-indazol-5-yl, 1-methyl-1H-indazol-6-yl, 3,4-dihydro-2H-
1,4-benzoxazin-3-one-6-yl, 1,3-benzoxazol-6-yl, 3-aminoquinolin-6-yl, 2,3-dihydro-1H-
indol-6-yl, 1H,2H,3H-pyrido[2,3-b][1,4]oxazin-2-one, benzothiazoly!l, 2-aminoquinazolin-
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'367.3 H,NN\ O IP HN NN NJ[6-(1Hindazol-6-y0in dazo[ 1, 2-
al pyrazin-8-yl]-1-methyl -1H 1, 3- benzodi azol -6-amne 381.3 HN N\ O

40 FIN N -(1Hindazol -6-yl)imdazo[ 1, 2- ‘
a] pyrazi n- 8- yzf%(%?%?gbenzoxazol -6- amne 368.3 WO PCT/US2009/006446

2010/ 0668%5§§%||¥ng 2y iP\ él?nQS-A{)Af'lGe. 2,3-dihydro-1H-indol-2-one, 4-fluoro-1H-indazol-6-yl, 5-
fluoro-1H-indazol-6-yl, and 3-amino-1H-indazol-6-yl.

[097] In some embodiments, Rz is chosen from 1H-indazolyl-6-yl, 1-methyl-1H-
indazol-3-yl, 1-methyl-1H-indazol-6-yl, 3,4-dihydro-2H-1,4-benzoxazin-3-one-6-yl, 1,3-
benzoxazol-6-yl, 3-aminoquinolin-6-yl, and 2,3-dihydro-1H-indol-2-one-6-yl.

[098] Also provided is at least one chemical entity chosen from:

N-[6-(1H-indazol-6-yl)imidazo{1,2-a]pyrazin-8-yl]-1H-1,3-benzodiazol-6-amine:

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl}-1H-indazol-6-amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a)pyrazin-8-yl]-1-methyl-1H-1,3-benzodiazol-6-
amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-alpyrazin-8-yl]-1,3-benzoxazol-6-amine:

N-[6-(1H-indazol-8-yl)imidazo[1,2-a]pyrazin-8-yi]-1,3-benzoxazol-5-amine;

5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]lamino}pyridin-2-al;

N-{imidazo[1,2-a]pyridin-6-yl}-6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1H-indazol-5-amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1H-indol-6-amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl}-1H-indol-5-amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1,3-benzothiazol-6-amine;

N-[6-(1H-indazol-8-yl)imidazo[1,2-a]pyrazin-8-yl]-1,3-benzothiazol-5-amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2-methoxypyridin-4-amine;

6-[8-(1H-1,3-benzodiazol-5-ylamino)imidazo[1,2-a)pyrazin-6-yl)-3,4-dihydro-2H-
1,4-benzoxazin-3-one;

2-(4-{[6-(1H-indazol-6-yl)imidazof1,2-a]pyrazin-8-ylJamino}-1H-pyrazol-1-
yhethan-1-ol;

3-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-1H-pyrazol-1-
yl)propan-1-ol;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1-(2-methoxyethyl)-1H-pyrazol-
4-amine;

1-ethyl-N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]- 1H-pyrazol-4-amine;

N-[6-(1,3-benzoxazol-6-yl}imidazo[1,2-a]pyrazin-8-yl]-1H-1,3-benzodiazol-6-

amine;

23



H101 HNNO1 NNJ[6-(1Hindazol-6-yD m dazo[1, 2-
a] pyrazin-8-y1]-1, 3-benzoxazol -5- amne 368.3 H1 0 HN 1 --hl1l\ ,/

Sl S ey m dazol 1, 2- al pyrazin- 8-yl | am no} eyl gl agiid

N-[6-(1H-1,3-benzodiazol-6-yl)imidazo[1,2-a)pyrazin-8-yl]- 1H-indazol-6-amine;

N-[6-(1-methyl-1H-indazol-5-yl)imidazo[1,2-a]pyrazin-8-yl]-1H-indazol-5-amine;

N-[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a)pyrazin-8-yl]-1H-indazol-
6-amine;

N-[6-(3-aminoquinolin-6-yl)imidazo[1,2-a]pyrazin-8-yl}-1,3-benzothiazol-5-amine:

- 6-{8-[(2-methoxypyridin-4-yl)aminolimidazof1,2-a]pyrazin-6-y1}-3,4-dihydro-2H-

1,4-benzoxazin-3-one;

N-[6-(2,3-dihydro-1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2-methoxypyridin-4-
amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl}-1-(propan-2-yl)-1H-pyrazol-4-
amine;

1-methyl-N-[6-(1-methyl-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl}-1H-1,3-
benzeodiazol-6-amine;

3-cyclopropyl-N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]- 1H-pyrazol-5-
amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-6-(morpholin-4-yl)pyridin-3-
amine;

N-[6-(2,3-dimethyl-2H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl}-6-(morpholin-4-
yl)pyridin-3-amine;

5-N-{6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2-N-(2-methoxyethyl)-2-N-
methylpyridine-2,5-diamine;

2-{(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}pyridin-2-
yl){(methyl)amino]ethan-1-ol;

1-[(B-{[6-(1H-indazol-6-yl)imidazo[1,2-a)pyridin-8-yl]amino}pyridin-3-yl)oxy]-2-
methylpropan-2-ol;

7-(8-{[1-(2-hydroxyethyl)-1H-pyrazol-4-yllamino}imidazo[1,2-a]pyrazin-6-y!)-
1H,2H,3H-pyrido[2,3-b][1,4]oxazin-2-one;

2-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-yljamino}-
1H-pyrazol-1-yl)ethan-1-ol;

6-(8-{[1-(2-hydroxyethyl)-1H-pyrazol-4-yllamino}imidazo[1,2-a)pyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
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2-(4-{[6-(1,3-benzothiazol-5-yl)imidazo[1,2-alpyrazin-8-yllamino}-1 H-pyrazol-1-
yhethan-1-ol;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-6-(2-methoxyethoxy)pyridin-3-
amine;
6-(8-{[6-(morpholin-4-yl)pyridin-3-yllamino}imidazo[1,2-a]pyrazin-6-yl)quinazolin-
2-amine;
2-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}-
1H-pyrazol-1-yl)ethan-1-ol;
8-[2-(dimethylamino)ethoxy]-N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yl]pyridin-3-amine;
1-(6-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyridin-8-yllamino}pyridin-3-yl)-3-
methylazetidin-3-ol;
2-[(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}pyridin-2-yl)oxylethan-
1-ol;
3,3-dimethy!-6-(8-{[6-(morpholin-4-yl)pyridin-3-ylJamino}imidazo{1,2-a]pyrazin-6-
yl)-2,3-dihydro-1H-indol-2-one;
1-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}pyridin-2-yl)-3-
methylazetidin-3-of;
1-(6-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyridin-8-yllamino}pyridin-3-yl)azetidin-3-
ol,
2-(5-{[6-(1H-indazol-6-yl}imidazo[1,2-a]pyrazin-8-yl)Jamino}pyridin-2-yl)-2-
methyipropan-1-ol;
1-[(5~{[6-(1H-indazol-6-yl)imidazo[1,2-a)pyrazin-8-yllamino}pyridin-2-yl)oxy]-2-
methylpropan-2-ol,
N-[5-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)pyrazolo[1,5-a]pyrimidin-7-yl]-5-
(morpholin-4-yl)pyridin-2-amine;
N-[5-(1-methyl-1H-1,3-benzodiazol-6-yl)pyrazolo[1,5-a)pyrimidin-7-yl]-5-
(morpholin-4-yl)pyridin-2-amine;
8-(7-{[5-(morpholin-4-yl)pyridin-2-yljlamino}pyrazolo[1,5-a]pyrimidin-5-yI)-2, 3-
dihydro-1H-indol-2-one;
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(morpholin-4-yl)pyridin-3-amine;
N-[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-yl]-6-
(morpholin-4-yi)pyridin-3-amine;
2-[(6-{[5-(1H-indazol-6-yl)pyrazolo[1,5-a]pyrimidin-7-ylJamino}pyridin-3-
yl)(methylyamino]ethan-1-ol;
6-(7-{[5-(morpholin-4-yl)pyridin-2-yllamino}pyrazolo{1,5-a]pyrimidin-5-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
N-[5-(1H-indol-6-yl)pyrazolo[1,5-a]pyrimidin-7-yl]-5-(morpholin-4-yl)pyridin-2-
amine;
8-(8-{[6-(morpholin-4-yl}pyridin-3-y[Jamino}imidazo[1,2-a]pyrazin-6-yl)-2,3-
dihydro-1H-indol-2-one;
N-[6-(1-methyl-1H-1,3-benzodiazol-5-yl)imidazo[1,2-a]pyrazin-8-yl}-6-(morpholin-
4-yl)pyridin-3-amine;
2-[(5-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}pyridin-2-yl)(methyl)amino]ethan-1-o};
N-[6-(1-methyl-1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-6-(morpholin-
4-ylpyridin-3-amine;
1-(5-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl}imidazo[1,2-a]pyrazin-8-
ylJamino}pyridin-2-yl)-4-methylpiperidin-4-ol;
N-[6-(1H-1,3-benzodiazol-8-yl}imidazo[1,2-a]pyrazin-8-yl}-6-(morpholin-4-
yhpyridin-3-amine;
1-(5-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}pyridin-2-yl)azetidin-3-ol;
N-[5-(1H-1,3-benzodiazol-6-yl)pyrazolo[1,5-a]pyrimidin-7-yl]-5-(morpholin-4-
yl)pyridin-2-amine;
1-(5-{[6-(1H-indol-6-yi)imidazo[1,2-a]pyrazin-8-ylJamino}pyridin-2-yl)-4-
methylpiperidin-4-ol;
N-[6-(1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-6-(morpholin-4-yl)pyridin-3-amine;
6-(8-{[6-(morpholin-4-yhpyridin-3-ylJamino}imidazo[1,2-a]pyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
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8-[8-({6-[(2-hydroxyethyl)(methyl)amino]pyridin-3-yl}amino)imidazo[1,2-a]pyrazin-
6-yl]-3,4-dihydro-2H-1,4-benzoxazin-3-one;

1-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}pyridin-2-yI)-3-
methylpiperidin-3-ol;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyridin-8-yl]-6-(morpholin-4-yl)pyridazin-3-
amine;

7-(8-{[6-(morpholin-4-yl)pyridin-3-yljamino}imidazo[1,2-a]pyrazin-6-y)-1H,2H,3H-
pyrido[2,3-b][1,4]oxazin-2-one;

N-[6-(tH-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-6-[4-(propan-2-yl)piperazin-1-
yllpyridin-3-amine;

N-[6-(4-fluoro-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-6-(morpholin-4-
yl)pyridin-3-amine;

2-N-[6-(1H-indazol-B-yl)imidazo[1,2-a]pyridin-8-y|]-5-N-(2-methoxyethyl)-5-N-
methylpyridine-2,5-diamine;

6-(1H-benzo[d]imidazol-6-yl)-N-(5-morpholinopyridin-2-yl)imidazo[1,2-
b]pyridazin-8-amine;

6-(3-amino-1H-indazol-6-yl)-N-(5-morpholinopyridin-2-yl)imidazo[ 1,2-bJpyridazin-
8-amine;

2-[(6-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyridin-8-ylJamino}pyridin-3-
yl)(methyl)aminolethan-1-ol;

1-(5-{{6-( 1H-indazol-6-yl)imidazo[1,2-a)pyrazin-8-ylJamino}pyridin-2-yl)-4-
methylpiperidin-4-ol;

1-(5-{[6-(1H-indazol-6-yl}imidazo[1,2-a]pyrazin-8-yllamino}pyridin-2-yl)azetidin-3-
ol;

6-(1H-indol-6-yl)-N-(5-morpholinopyridin-2-yllimidazo[1,2-b}pyridazin-8-amine;
and

N-[6-(5-fluoro-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl}-6-(morpholin-4-
yl)pyridin-3-amine,
and pharmaceutically acceptable salts thereof.
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[099] Also provided is at least one chemical entity chosen from:

N-[6-(1H-indazol-6-yl)imidazo[1,2-alpyrazin-8-yl}-6-(morpholin-4-yl)pyridin-3-
amine;

N-[6-(2,3-dimethyl-2H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yi}-6-(morpholin-4-
yl)pyridin-3-amine;

9-N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2-N-(2-methoxyethyl)-2-N-
methylpyridine-2,5-diamine; and

2-[(5-{[6-(1H-indazol-6-yl}imidazo[1,2-a]pyrazin-8-ylJamino}pyridin-2-
ylh{methyl)amino]ethan-1-ol,
and pharmaceutically acceptable salts thereof.

[0100]Also provided is at least one chemical entity chosen from:

(35)-1-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}pyridin-2-yl)-3-
methylpiperidin-3-ol,

(3R)-1-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}pyridin-2-yl)-3-
methylpiperidin-3-ol,

1-(5-{[6-(1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}pyridin-2-yl)-3-
methylazetidin-3-ol,

[(2R)-4-(5-{|6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}pyridin-2-
ylymorpholin-2-yllmethanol,

[(25)-4-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yljamino}pyridin-2-
ylimorpholin-2-yljmethanal,

N-[6-(1 H-indaiol-S-yl)imidazo[1 ,2-a]pyrazin-8-yl}]-2-(morpholin-4-yl)pyrimidin-5-
amine,

1-ethyl-N-(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[ 1,2-a]pyrazin-8-yl)- 1H-pyrazol-
4-amine, and

2-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-yl)amino}-1H-
pyrazol-1-yl}ethan-1-ol,
and pharmaceutically acceptable salts thereof.

[0101]In all of the foregoing examples, the chemical entities can be administered

alone, as mixtures, or in combination with other active agents.
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[0103] 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 cooled 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.

[0104] Referring to Reaction Scheme 1, Step 2, a mixture of a compound of
Formula 102, where L is a leaving group such as bromide is combined with an excess
of a compound of Formula 103 (such as about 3 equivalents) and an excess of an
organic base (such as about 1.7 equivalents), such as N,N-diisopropylethylamine in a
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polar solvent such as N,N-dimethylformamide. The reaction mixture is stirred at about

100° C for about 3 h. The product, a compound of Formula 104, is isolated and
optionally purified.

[0105] Referring to Reaction Scheme 1, Step 3, a mixture of a compound of
Formula 104, where L is a leaving group such as bromide is combined with an excess
of a compound of Formula 105 (such as 1.1 equivalents) and an agueous solution of
base (such as 1 M aqueous sodium carbonate) in 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)paliadium(0)
and reacted under microwave irradiation at about 135 °C for about 30 min. The
resulting product, a compound of Formula 1086, is isolated and optionally purified.

[0106] 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.

[0107] 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.

[0108] 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.

[0109] 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.

[0110] 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
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mﬂammatory reaction, by administering an effective amount of at least one chemical
entity described herein.

[0111] 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), dermatomyaositis, multiple scleraosis, 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, pneumenitis, 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.

[0112] 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.

[0113] 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
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.
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[O\I']' |[o$r g?ﬁi@%ﬁ%@%%%g@ﬂgﬁ@ %%d?q_gnﬂammatqry gisease, anglor an acute
mﬂammatory 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 C, 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.

[0115] 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.

[0116] 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.

[0117] 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
directed agents (e.g. taxol and vinblastine), and biological agents (e.g. antibodies such
as anti CD20 antibody, IDEC 8, immunotoxins, and cytokines).
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depleting CD20+ B-cells.

[0119] Included herein are methods of treatment in which at teast 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 specific cyclooxgenase enzyme inhibitors, gold compounds, corticosteroids,
methotrexate, tumor necrosis factor receptor (TNF) receptors antagonists,
immunosuppressants and methotrexate.

[0120] Examples of NSAIDs include, but are not limited to ibuprofen,
flurbiprofen, naproxen and naproxen sodium, diclofenac, combinations of diclofenac
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 ICsq that is at least 50-fold lower
than the ICsp for COX-1) such as celecoxib, valdecoxib, lumiracoxib, etoricoxib and/or
rofecoxib.

[0121] In some embodiments, the anti-inflammatory agent is a salicylate.
Salicylates include but are not limited to acetylsalicylic acid or aspirin, sodium salicylate,
and choline and magnesium salicylates.

[0122] The anti-inflammatory agent may also be a corticosteroid. For example,
the corticosteroid may be chosen from cortisone, dexamethasone, methylprednisolone,
prednisolone, prednisolone sodium phosphate, and prednisone.

[0123] In some embodiments, the anti-inflammatory therapeutic agent is a gold
compound such as gold sodium thiomalate or auranofin.

[0124] 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.

[0125] In some embodiments, combinations in which at least one anti-
inflammatory compound is an anti-C5 monoclonal antibody (such as eculizumab or
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pexelizumab), a TNF antagonist, such as entanercept, or infliximab, which is an anti-
TNF alpha monaocional antibody are used.

[0126] 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.

[0127] Dosage levels of the order, for example, of from 0.1 mg to 140 mg per
kilogram of body weight per day can be usefu! in the treatment of the above-indicated
conditions (0.5 mg to 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 form.s will
generally contain from 1 mg to 500 mg of an active ingredient.

[0128] 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 embadiments, 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.

[0129] 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.

[0130] By "labeled" herein is meant that the compound is either directly or
indirectly labeled with a label which provides a detectable signal, e.g., radicisotope,
fluorescent tag, enzyme, antibodies, particles such as magnetic particles,
chemiluminescent tag, or specific binding molecules, etc. Specific binding molecules
include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. For the
specific binding members, the complementary member would nomally be labeled with
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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
[0131] The invention is further illustrated by the following non-limiting examples.
[0132] Inthe examples below, the following abbreviations have the following

meanings. If an abbreviation is not defined, it has its generally accepted meaning.

DME = dimethy] ether
DMEM = Dulbecco's modified Eagle's medium
DMF = N,N-dimethylformamide
DMSCO = dimethylsulfoxide
Et,0 = diethylether
g = gram
h = hour
mg = miiligram
min = minutes
mL = milliliter
mmol = millimoles
mM = millimotar
ng = nanogram
nm = nanometer
nM = nanomolar
PBS = phosphate buffered saline
pl = microliter
M = micromolar
Example |

Preparation of 6-(1H-indazol-6-yl)-N-(1-isopropyl-1H-pyrazol-4-yl)imidazo[1,2-
aJpyrazin-8-amine (5)
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[0133] Preparation of 1-isopropyl-4-nitro-1H-pyrazole (1) Di-tert-butyl
azodicarboxylate (1.59 g, 6.91 mmol) was added to a solution of 4-nitro-1H-pyrazole
(601 mg, 5.32 mmol), 2-propanol (319 mg, 5.32 mmol) and triphenylphosphine (1.67 g,
6.36 mmol) in tetrahydrofuran (25 mL) over 3 minutes and the mixture was stirred at
room temperature for 16 h. After this time, the reaction was concentrated under
reduced pressure and the resulting residue purified by chromatography (silica, gradient
1:4 ethyl acetate/heptane to 7:3 ethyl acetate/heptane) to afford 1-isopropyl-4-nitro-1H-
pyrazole (1) (1.23 g, >100%) as an impure off-white solid, which was used without
further purification: 'H NMR (300 MHz, DMSO-ds) 5 8.91 (s, 1H), 8.24 (s, 1H), 4.58 (m,
1H), 1.42 (d, J = 6.6 Hz, 6H).

[0134] Preparation of 1-isopropyl-1H-pyrazole-4-amine (2) A suspension of

impure 1-isopropyl-4-nitro-1H-pyrazole (1) (1.23 g), from above, in ethanol (50 mL) was
treated with 10% palladium on carbon (400 mg, 50% water by weight) and shaken
under a hydrogen atmosphere (35 psi) at room temperature for 1 h. After this time, the
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[0135] Preparatlon of 6,8-d|brom01mldazo[1,2-a]pyrazme {3) 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 (8.501 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
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
mmol). 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 (3) (52.0 g, 94%) as a light yellow solid: 'H NMR (300 MHz, DMSO-ds)

5 9.02 (s, 1H), 8.23 (s, 1H), 7.90 (s, 1H).

[0138] Preparation of 6-bromo-N-(1-isopropyl-1H-pyrazol-4-yl)imidazo[1,2-
a]pyrazin-8-amine (4) A mixture of impure 1-isopropyl-1H-pyrazole-4-amine (2) (1.00
g), from above, 6,8-dibromoimidazo[1,2-a]pyrazine (3) (750 mg, 2.71 mmol), and N,N-
diisopropylethylamine (526 mg, 4.16 mmol) in DMF (20 mL.) was stirred at 100 °C for 3
h. After this time, the reaction was cooled to room temperature and poured inta ice
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yliimidazo[1,2-ajpyrazin-8-amine (4) (1.26 g) as an off-white solid, which was used
without further purification: 'H NMR (300 MHz, DMSO-ds) 5 10.26 (s, 1H), 8.14 (s, 1H),
8.08 (s, 1H), 7.90 (s, 1H), 7.77 (s, 1H), 7.58 (s, 1H), 4.49 (m, 1H), 1.40 (d, 6H); ESI MS
m/z 323.3 [M + HJ".

[0137] Preparation of 6-(1H-indazol-6-yl)-N-(1-isopropyl-1H-pyrazol-4-
ylYimidazo[1,2-a]pyrazin-8-amine (5) A mixture of impure 6-bromo-N-(1-isopropyl-1H-
pyrazol-4-yllimidazo[1,2-alpyrazin-8-amine (4) {195 mg), from above, and 1H-indazol-6-
ylboronic acid (159 mg, 0.650 mmol) in 1 M aqueous sodium carbonate (1.3 mL) and
1,4-dioxane (3.5 mL) was sparged with nitrogen while stirring for 5 min.
Tetrakis(triphenylphosphine)palladium(0) (69 mg, 0.060 mmol) was then added and the
resulting mixture heated under microwave irradiation at 135 °C for 30 min. After this
time, the reaction was diluted with methylene chloride (30 mL) and water (20 mL), and
filtered through diatomaceous earth. The filtrate layers were separated and the
agueous phase was extracted with a mixture of 9:1 methylene chloride/methanol (100
mL). The combined organic layers were concentrated under reduced pressure and the
resulting residue was purified by chromatography (silica, gradient, methylene chioride to
8:2 methylene chloride/methanol), then trituration with acetonitrile to afford 6-(1H-
indazol-6-y!)-N-(1-isopropyl-1H-pyrazol-4-yl)imidazo{1,2-a]pyrazin-8-amine (5) (85 mg,
35%) as a yellow solid: mp >250 °C; 'H NMR (300 MHz, DMSO-dg) 6 13.23 (s, 1H),
9.95 (s, 1H), 8.59 (s, 1H), 8.24 (s, 1H), 8.18 (s, 1H), 8.10 (s, 1H), 8.00 (s, 1H), 7.97 (d, J
=1.2Hz, 1H), 7.85 (d, /= 8.7 Hz, 1H), 7.75 (dd, J= 8.7, 1.2 Hz, 1H), 7.62 (s, 1H), 4.52
(m, 1H), 1.47 (d, J = 6.6 Hz, 6H); ESI MS m/z 359.4 [M + H]"; HPLC, 5.37 min, >99%
(AUC).

Example 2

[0138] 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.

[0138] MS data reported in this example was obtained as follows:
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N N 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
(5656.2771 [M+H]"} is used as the reference, or lock mass.

Structure Name [M+HT
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Example 3
Biochemical Syk Assay
[0140] A generalized procedure for one standard biochemical Syk Kinase Assay
that can be used to test compounds disclosed in this application is as follows.
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Signaling kinase buffer (25 mM Tris-HCI, pH 7.5, 5§ mM beta-glycerophosphate, 2 mM
dithiothreitol, 0.1 mM Na3VO,, 10 mM MgCl,), 0.5 uM 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/weli 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
assessed by SDS-PAGE and Coomassie staining. A solution of 200 pM ATP is
prepared in water and adjusted to pH 7.4 with TN NaOH. A quantity of 1.25 pL of
compounds in 5% DMSQ is transferred to a 96-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 uL 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 L of 200 pM ATP is
added to that mixture in the 96-well 2 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 Elmer 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 885 nm, and 2™ emission filter 615 nm. 1Cs0 values are subsequently
caiculated using a linear regression algorithm.

Example 4
Ramos Cell pBLNK(Y96) Assay
[0142] Another generalized procedure for a standard cellular Syk Kinase Assay
that can be used to test compounds disclosed in this application is as follows.
[0143] Ramos cells are serum starved at 2 x 10° cells/ml in serum-free RPM! for
1 hour in an upright T175 Faicon TC flask. Cells are centrifuged (1100 rpm x 5 min)
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anti-human IgM F(ab)z 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.

Example 5
B-Cell Proliferation Assay

[0144] A generalized procedure for a standard cellular 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 10 pg/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
*H-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 Biosciences # RPNQ 0130). SPA-bead based fluorescence is counted in a
microbeta counter (Wallace Triplex 1450, Perkin Elmer).

Example 6
T Cell Proliferation Assay
[0145) A generalized procedure for a standard T cell proliferation assay that can
be used to test compounds disclosed in this application is as follows.
[0146] T cells 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
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diluted in 0.25% DMSO and incubated with 2.5 x 10° purified mouse splenic T cells in a
final volume of 100 yl in flat clear bottom plates precoated for 80 min at 37 °C with 10
ng/ml 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

[0147] 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.

[0148] 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 plates (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% CQ,. Following the 16 hr incubation, cells are
transferred to conical bottom clear 96-well plates and pelleted by centrifugation at 1200
x g x5 min. Cells are preblocked by CD16/CD32 (BD Pharmingen #553142), followed
by triple staining with CD19-FITC (BD Pharmingen #553785), CD69-PE (BD
Pharmingen #5653237), and 7AAD (BD Pharmingen #51-68981E). Cells are sorted on a
BD FACSCalibur and gated on the CD19*/7AAD population. The levels of CD89
surface expression on the gated population is measured versus test compound

concentration.

Example 8
BMMC degranulation
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mouse mast cell (BMMC) degranulation that can be used to test compounds disclosed
in this application is as follows.

[0150] Bone-marrow derived mast cells were cultured for >4 weeks with IL-3
(10ng/ml) 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
T1350 tissue culture flask for 16h in the absence of IL-3 and SCF containing IgEx-DNP
at 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% DMSQ 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.
Supernatants are assayed for hexosamimidase release versus control wells. Cell
pellets are simultaneously lysed and assed for total hexosamimidase release to
calculate specific release. Dose-response curves are generated using 4- parameter
logistical fit and 1C50s calculated.

Example 9
Passive Cutaneous Anaphylaxis (PCA)

[0151] 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.

[0152] 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 /fear = 24 ng). Sterile PBS alone will be used as a negative
control. -DNP-BSA: will be made up at 4mg/ml in sterile ddH,O and stored at 40°C

solution. It is further diluted 1:1 with sterile saline prior to use. This solution or a further

68



;..o NHNN- ----- . N--, 1l-ethyl-N(6-{1H pyrrol o[ 3, 2-b] pyri di n- 6-
yl }im dazo[ 1, 2- a] pyrazi n-8-y1)-1H pyrazol - 4-amne 344.9 HN HN N
111 ez ol BOEESE 27 8 Dol 1 pyt azol - 1 y1 ) ot RSB 6
For  ondIGieRBSPIBIRNERT e WaY R%ENaRS Bhes is(PHa e e Nas Rpenditered
2010/ OG0B Lau00 CORete BidiPR hERIERIFaTnEse Labeitnts il

enzyne SPYipR eh8SengtomfINPBSA 0 thl Evasisgriag can bieiusese Taifviedr injezfionsv
Tri s- HGJ: : I : | t.hi ot hrei tal,
0. 1 TLaOR Pt 200 4 PR R S e B o bRl B e
subst r ataek in sa@lir@1wil dessterile ftetdd/aid dilued X1DGith NP B RS ¥aline/ seuidn fol
mast er -m I K 1s prepared containing 1X Cell Signaling
Ki naseﬁﬁ%‘?@ﬁ?%@%%ﬁ@%ﬂﬂ@ﬁﬁﬂ@-l ated peptide substrate 1, 0.01%
casein, 0.01% Triton- X100, 0.25%glycerol and 0.4 ng/well Syk enzyne.
Syk enzyne is rchased from Cel| Signaling Technol ogi es, expressed
in bacéy%?r?'fs(?‘gr?doﬁ%c%!rpﬂnﬂémﬁaﬁsrm?' EgmrSensigizatienl | | ength human

w | dtype Syk (accession nunber NM 00377). The Syk protein was
purified in one step using gl utathione-agarose. The purity of the
final prot el01581 ehdPanoanimals anastydided wittiSfRAGBEeaa: Rassinehssensitized

st ai ni pg. i : | S .0r | n. water. and | ust ed
Co o 37 taoRindt hRRuhe BPREDINCPRR BBl SEALE8 0L RS Bkos oo
is t ranerh\gamied, tlhe rggh® @éaneddeividsaieal ikivsdermad ivjgctionref rartidDRPdgEavRie Ungls
are tested sin W n 11-poi nt dose-responsive curve . .

(start eadéﬁ%%ﬁ‘%/sr gﬂgon #’&@U ppstlgmﬁlz??@ncﬁqt@te &Wﬁ'eﬁgﬁﬁa@ﬂmmgﬁt%ﬁd by
18. 75 pdil iaf irfmroaromu'mssmﬁa BOTMIGY 1% EVANRAIGE HYE sBRMAbh B SalfHed Tails
master mx plus enzyne is transferred to appropriate wells 1 n 96-well

1/ 2 ar 85 EyEeraed hp WakywalRE PRPTIOLY injegiiondp imomveNsusTess.s 34 deQ mirutes
that m it RVY =1 P Y ; ; e

el BN Brofolthe HigeR chaldnds g is b Bled Sl S [EIDA BB 20% .
for 1 hEmaphord¥msabingedptAnimalsTre saedfite by CiGs ishalptien 304i60miRgsdsit n

El - det ' f I Ni nM..EDTA, - 80, SA- APC 4
kR T Ol
Per ki nfdehamnidécoversight at 657Q. 6 Bidoaltis @btdindd By ca@ladpun@ieSas10stidr itd fidl
665 nm__and é. erq'éssi o(g filter 15 nm | C50 val ues are_subse'guerlltly

cal cul Sea dislogation pRd progesspd i RIasma de Pravigs PK analysis.  8) 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

[0154] 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 amms; Group 9; represents the non-antigen negative
control; Group 10: represents the non-sensitized challenged negative control; Group 11:
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.)
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[0149] A generalized procedure for a standard assay for bone-nmarrow
derived no el (BMWLC) degranul ation that can t est
conpounds %@ﬂﬂééﬁg.n this application is as foll ows. t% 4ﬁ%§aﬁ@%§ﬁ%
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(10ng/ rFE[ 256C aggays Ofpriban thenb-cell assayledescrked hafein tExamples 4, S0per
cKit +/ lggeR1+ by FACS anal ysis at the tinme of use. Cells (6 x 107
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[0151] The following is a procedure for a standard PCA nodel used for
measuring in vivo IgE anti-DNP Ab sensitization and DNP-BSA anti gen
for triggering mast cell degranul ation and rel ease of imune

regul ators that cause acute vessel perneability nonitored by Evan's
blue dye into the inflaned area in the nouse ear. [ 0152]
Reagents: Anti-DNP IgE: is supplied as 1.2 ng/m 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/m 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 al one
will be used as a negative control. -DNP-BSA: will be nade up at
Amg/ ml in sterile ddH20 and stored at 40C solution. It is further
diluted 1:1 with sterile saline prior to use. This solution or a
further WD 2010/ 068258PCT/ US2009/ 006446 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
t hese experinents a final solution of 0.5 ng/m of DNP-BSA in 1%
Evans bl ue 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
Prot ocol Using Intradermal Ear Sensitization [0153] 1) On dO
animal s, 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 intradernal
injection of anti-DNP IgE while the left ear receives PBS. 2) 20hr
post sensitization, antigen challenge is adm nistered by tail iv.
injection of DNP-BSA in 200 ul of 1% Evan's blue dye solution in
saline. Tails are imersed in warmwater prior toiv injection to

i nprove success. 3) 30 mnutes to 2 hr prior to this antigen
chal l enge, drug is delivered sc or po in 10% EtOH 20% crenmaphor/ 70%
saline. 4) Animals are sacrifice by CO2 inhalation 30-60 m n post
antigen challenge and ears are renoved for extraction of Evan's bl ue
dye in 500 ul of formam de overnight at 65C. 5) Blood is obtained by
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[0158] Certain conpounds described herein exhibited |1 C50 val ues for
inhibition of T-cell proliferation that were at least 3-fold, and in
sone instances 5-fold, greater than the | C50 val ues of those
conpounds for inhibition of B-cell proliferation. [ 0159] Sone of
t he conpounds described herein were tested in an assay for inhibition
of B th“Aﬁqgué Eﬁgéﬂnder the conditions described in exanple 7), and
exhi bi e less than or equal to 10 mcronolar. Certain
of those conmpounds exhi bited an | C50 value | ess than or equal to 1

m crondl. ar . At least pod 6bmEmirentity dhloses froppestpodhdacbfomethulal;descr i bed
herei n exhi bited both biochem cal and cell-based activity. For
exanpl e, sone of the conpounds descri bed herein exhibited an | C50

val ue | ess than or equal to 1§pqgcronolar in the Syk bi ochem ca

assay described herein (Exanple 3)yand an | C50 value | ess than or
equal to 10 mcronolar in at |eastf one of the cell-based assays
(other than the T-cell assay) desqribed herein (Exanples 4, 5, 7 or
8). Certain of those conpounds ited-nan |1 C50 val ue | ess than or
equal to 1 mcronolar in the ' assay described herein
(Exanmpl e 4) and an |1 C50 val ue Rsto 10 mcronolar in
at | east one of the cell-bas r than the T-cell assay)
descri bed herein (Exanpl er4, 5, Certain of those conpounds
exhi bited an 1C50 value less than|or equal\ to 0.1 mcronolar and an

| C50 value less than or equal to g0 mcron®d ar in at |east one of the
WO 2010/ 068258PCT1US20091006446 cefl - based assays(ﬁother t han the
T-cell assay) described herein (Exanples 4, 5, 7 or 8). [0161]

Whi | e sone enbodi nents have been shown and descri bed, vari ous
modi f i @AF p&'ﬁé’"%‘?ﬁiﬁ@aﬂx\éPFQQRt*‘f‘QJﬁs‘?aHﬂh%@Ofnﬁ@@fQ'her eto without departing

f h
cont gt on L%‘?%%@Wﬁa?s”y%?’? YR T R el RSy g, or

herei nafter be cor ed” ™R_any way narrower than the literal
| anguage t her eof ' gus not intended that exenplary
9
) oe

enbodi nents fro tion be read into the clains.
Accordingly, it N stood that the present invention has
been descri Be# by way o | ust mdteirein Aniscamaxtidnialty sabstioieddietédoary
scope g | east mcal entify
chosen F T & r%* rﬁﬁassto\é\%-lﬁgg Fﬁ%&%w‘gﬂ% Jﬂ}ﬂﬁtromf‘ é'lﬂr?g éﬁ’tlwﬁﬁgc@ﬁ Sﬁﬁ
salts Bl‘mnaofr,lng/\herel n RL is pyridinyl, pyridazinyl, or pyrazolyl,
each of whi i tional | ubtltuted or roup aV|ngfrom5to
7 ring ato 2|Srf§'\°ﬁgi’t“lr§’n? ﬁ\ég%{ﬁld;ﬁé AW ANLORtoPAlly § %‘t%ﬁﬁ\*??%éla%(ﬂormtl c
ring; R2 isprghOsrifode®m substituted aryl and optionally substituted
heteroaryl; R3 is hydrogen R4 is hydrogen; and R5 is

hydr ogen, pRel# iogenitand if Rl is 2-methoxy-pyridin-5-yl, then
R2 is not 2g phenyl, 2- methoxyphenyl, 2-chlorophenyl, or
2-fluor ophen?,sqllﬁééwd Ri is indol-5-yl, then R2 is not

2- chl opuptidadythat f ur an- 2- yI or 3-chloro-4- fluorophenyl;

if Ry is 2-methoxy-pyridin-5-yl, then R; is not 2,6-dimethyiphenyl, 2-

methoxyphenyl, 2-chlorophenyl, or 2-fluorophenyl;
if Ry is indol-5-yl, then R; is not 2-chlorophenyl, furan-2-yl, or 3-chioro-4-
fluorophenyl;
if Ry is tH-indazol-5-yl, 1H-indol-6-yl, benzo[d]oxazole-6-yl, benzo[dlisoxazole-6-yl,
benzothiazaol-6-yl, or 3H-benzoimidazol-5-yl, then R, is not 3-aminophenyl; and
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if RL is 1Hindazol-5-yl, 1Hindol-6-yl, benzo[d] oxazol e-6-yl,

benzo[ d] i soxazol e- 6-yl, benzot hi azol -6-yl, or 3H benzoi m dazol -5-yl,
then R2 is not 3-am nophenyl; and if Rl is 1Hindazol-6-yl, then R2
i s not 3-carboxyphenyl or 4-carboxyphenyl. 2. At |east one chemi cal

entity. is pyridinyl substituted with one or
nor e gr’@%b 1%5‘9@301\;@5% &éi@y”m gcarboxmﬁf«yl Ahdcaraexpphenylchosen
from hydrogen and Cl1-C6 al kyl optionally substituted with one or two
groups .chosen from hydroxy and -0Cl-C4 al kyl and Rc is independently
chosen % r omMhip@sbges Cﬁﬁ@"@ietﬂdtya?lﬂ@iﬂlmo‘bmhﬂﬁalhl& is pysdinyUswibtiitedwithe

or two eQi g § oxy and -0Cl-C4 al kyl;
het er ocycl oal ; o'g‘t%f éﬁ] n;fY%bstltut ed with one or two groups chosen

from hydrox?ydrasyCG cycl oal kyl, Ci1-C4 al k |, -Cl-C4 al ky , -Cl-c4

| kyl - O C1- o Q4G A alky C4_al H(Cl - C4
iy k§|) and%%%%rﬁlﬁ%l 1S °h°sg jfr hYess 8 %‘9%’ %1p@€ 6‘%‘ %Rl' tituted
Wi th omebstituledwitly on®sr BAOgRIp %Fdhﬂibér)’ﬁbﬁ?(h{ydr@% £8d C@G%Qﬁ'(jilwell iag@hcgﬁz

| kyl, .-Cl- Cl-C4 al kyl - O'C1-C4
aN( G @Fc%ecé?'%c{h%&"ém |hydf09%n(%@ﬂ%40aalkyl 9pthmdiy sgbatltmdamyone or

Cl- C6 alkwk tdhesa dow. t or two groups chosen from
hydr oxy, &O% é\%g gg%ﬁHP&%ﬁ%Qe P\lgﬁd %? al kyl -OH, -Cl-C4

al kyl - O- C1- taateé@qwloalkytsw@nailmabsmd witlf Ghe ©4t\ud> lgycbt)p(s@:hc@énddohyl ),

NH O | 4 | I |
Subst1 TR Yets cRaBand b, Bl Ie El o Ot GG el 0 g 2 Y
Iy B e g ALkt e e

a - = a a - a , an

-0Cl-C4 al kﬁ a"sxﬁ P%%{gq"voﬁ% %‘ﬁf&%ﬂ Vith opgor o gfounss5hasen figh Py,

RL i s @rCabyaidallliGie] alkgH -04 107 M80N, -G, eghﬂlﬂ?-@ cparp from

hydr oxy; ein chosen from drogen and C1-C6

al kyl optFealkyl VHQUM&I%@HY'M&TCMQ%WW@ @n@d?)@ éh@s@ﬁhﬁ«cﬁ‘rkyl

hyd d f

h))i d; gggnagn& %%]a'lck%oﬁhgﬂéllgaétﬁl St é.lltt%iwﬁstﬂ%&@ﬁf'g\tﬁgyr% a’ﬁf's'%n fFoc?'ﬁ] hydroxy,

gr oups CcfQEQyﬁlolaﬂWh]Chy@i 8lyl. a0 Cs @Ry-OH,alCla@ 4 alky!- O-Cd@z{ alk;alcycl oal kyl
t t h f

OB c1 IV, “ARE Sf e . i, SRR SR éoﬁ%@ﬁq@‘ and

Z:Jllzsltl t ut egpwatdﬂybmﬁlow!ly mbgnm:gs.wﬂh@tgar W o grmga frglﬁ:,&h%} Xy,

C1- >C/:6 gl:‘%l:ﬂidy&?fa le\a{fd‘;]‘ GﬁLt‘a{&@ﬂ‘WAﬁ ﬁy% Kf}lgb“%af%‘as{ one

chemi cat-ephiky¥NBG, m(@umﬁelkMeﬁ@Jhlm) '-IQHF@P@?@Ikay 305?1& 2otRid etk
hydr oxypr opoxy) pyrid met hoxyet hoxy) pyri

2- (di net hyl am no) et hoxy 3 pyr| d| nyl, hydroxyet hoxy-5-pyridinyl,

(3- et Ryl - 3adueg 0= 3 . . - . .
(3 ot B! | Snpedsoseeaitlhial ety of g%._i}g 2: Wherdift R, is pyridinyl substituted with
( 3- hydpog parere grauspshosen iropa yI

(hydr oxy( di Hﬁﬁg’\& ethyl))-5-pyri d| nyl ,
(4-nmethyl -4 0xyp|per|d|ne)pyr|d|n 2-yl, (3-

met hy1- 3- hymmwmneeemd%‘he)qnyssemrmnzhydm &n BRE otd aRpysp tﬁ)hﬂﬂ

o PR i et o) A RS £Bos mrﬂ%ﬁ»&rothyﬁt%f}# Wanﬁﬂm

and 2- hydperderitty dhbsEE Friaw hydr5ger‘?\tanli‘el‘§5¢4 SIRG! &ﬂiﬁ)ﬁbﬁ?guﬁ'&ftukﬂ vl GA@(‘JIm

1, wherein R1 i s pyrazolyl substitut w th”one or two groups osen
from c§¥9 8EUR chogan tremaydrexy and -@S+€a aliwky| substituted wit h one or

or € gr oupSh&BRRGBIoAIIGITSMHaAYF ¥uBSHutel Wit -BndbK¥o groups chosen from
hydroxy, -OC4-C4 alkyl, and C4-C, aiky!;
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6. At |least one chemical entity of claim5, wherein RL is chosen from
(2- hydroxyethyl)-1H pyrazol -4-yl, (2-hydroxypropyl)-1H pyrazol-4-yl,
(2-m et hoxyet hyl )-1 Hpyrazol -4-yl, 1-ethyl-1H pyrazol-4-yl,

1-i sopropyl 1H pyrazol - 4- yI 3 cycl opropyl- 1Hpyrazol -5-yl, and

1-et hyl - {Dgyl-ll—l- yrazol - 3-yl 7. At least one chenical entity of
claimi, V\/né ﬁspdksr'@ptloeallypaun%l&g?dwa asieeatitwalgreups chossn feomihydixy,

wher ei noﬁ; L I L X y A z 0

i m dazol yI1 G aghgy 'ggzg N&% < %Hﬁ!)l}éis aggtl @1aﬁ¥f alkw{)cg't‘?‘f u{kgg and 9. At

| east one c%hrﬁ?&:@lky'mlpnylhoisuhﬁt&mted8vlth/meir@rm the imdazolyl group is
substituted wth C1-C6 al kyl. 10. At |east one chem cal entity of
claim7, wherein R is chosen from l1Hbenzo[d]i m dazol -6-yl,

1H benz40[ d] iAtilestest ohe Shgmical Entitydsfztdimb3, MheréHRﬂldmbeﬁfrblm lemethyl -2-

T s SV ST TR G Y] 2 et P RASh OG- RSt g Io) Sthoxy-3-

b t L I
entit y“’3"“’;ﬁ%;%ﬁ?*@?*??&'@mﬁz?o?‘%“eaeh.yﬁ' RN A

opt i ondN¢tPYisdrhydoxvazadidineryrising-yl, -hydiosyazetidipe)mpidiroBal,| y

opt ?Lhtaﬁf"g SR e B R Mime PP P BV BREREREIAII 201 ) o

claim Ille Vi hednoxyepeddioayedin: 21ym52n"®rp£hq1mbwun-2kyu Braarphelihoplyridin-

1Hi nd h H-| n

1- met hy ﬁé.”ﬁ%ﬁé’&\i&‘%ﬂﬁfﬂ@'@ﬁf‘ﬂf}j’df@ r?fély}ll (Q benzoxazi n- 3- one- 6-yl ,
1, 3- berydragethyhiryéthyBarmirio)pgriding-yin2 Snethoxy24 Py iliny f aprd By dréey-56- yl,
1H, 2H, 3H-. do[ 2, 3- 141, 41oxazi n- 2-one, benzothi azolyl, 2-

am noq®Y HB%@S‘ in-6-yl, 3,3-dinethylindolin-2-one,

2, 3-di hydro- 1Hi ndol- 2- one, 5-fluoro-1Hindazol-6-yl, and

3-am no- 1H-i ndazol 13. At |east one chemcal entity of claim
11, whéxej n%ﬁsboeﬁég@rﬁllﬂ entityiefickaiazbiwheseipl Ry is pyrazolyl substituted with

3, 4 i e P chiokn SerTRVASUIE RS Gy e iy sybsituted with
3- ani negeiatohdra-gdoyps cfmsceancBnmyUmhymrﬁHOIUpGa alkgne-6-yl . 14. At

| east one chenmical entity according to claim11, wherein the conpound
of Formula 1 is chosen from

N- [ 6- ( B i ndakaist ony bhémiotmeaiity. of crdimys, avieleiB-R 1k chbsdn fokepzodi azol -

6-

N- [ 6- (%NF{%%%D b-pyesebdyb [(2-hydiepprepynt i-py azotdewl @amethosyetiy bd H-
N L6 6 (1 azlaadazwm | -8ty Ry ALRE 201 - LBy IR pyrakola TR eI dbtobyBripenz
N- [ 6- ( P¥ragol- Brevh 20 Betfy)-Brinethyb ) - pyrazgiyd-dzi n- 8- y1] - 1, 3- benzoxazol - 6-
am ne;

N-[ 6- (1H i ndazol -611)i m dazo[ 1, 2- a] pyrazi n-8-y1] -1, 3- benzoxazol - 5- am
ne; 7. At least one chemical entlty of claim 1, wherein Ry is

54[ 6- (1Hi ndazol - 6-yDi m dazo[ 1, 2 a] pyra i n- 8- yljam no} pyridi n-2-ol;
N-{i m dazo[ 1, 2-al pyri din-6-y1}- ‘ dazql - 6- ypi m dazo[ 1, 2- a] pyr azi
n- 8- an ne; _

N-[ 6- (1H i ndazol -6-yl )i m dazol % y1l] - 1H i ndazol - 5- am ne;
N-[ 6- (1H i ndazol - 6-y0i m dazo[ 1, . 35y1] - 1H i ndol - 6- am ne;
N-[ 6- (1H i ndazol - 6- y0| m dazo[ 1, 2- a] pyr azi n- 8-yl1] - 1H i ndol- 5- am ne;

N-[ 6- (11 1-indazol -6-yl )i m dazo[ 112-a] pyrazi n-8-yl] -1, 3- benzot hi azol -
6- am ne

N-[ 6- ( 81 i nBhieast @ng chemicabentity of claipyh. adiereis Ais]a pyrazelyh osarelglz ol - 5-
am ne

N[ 6- ( PHTPRuIaro. orimidazolylgroyp. sash of whichis ggtiopally substiuted: o 1 4.
m ne;

6-[ 8- (1H 1, 3-benzodi azol - 5-yl am no) i m dazo[ 1, 2-a] pyrazi n-6-yl1] -3, 4-di
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N16- ( 1H i ndazol - 6-yl )i m dazo[ 1, 2- a] pyrazi n-8-y1]-1-(2-nmet hoxyethyl)-1
H pyrazol 4- am ne;
1-ethyl -N-[6-(1H i ndazol - 6-y0i m dazo[ 1, 2- a] pyrazi n-8-yll- 1H pyrazol -4
-am ne;
N46- (| e Xazo i mdazo[ 1, 2-a razin-8-yll-1H 1, 3-benzodi az
ol - 6( gm ne%%- opq cppq%cal entity of claim é pv¥here|n the |r¥udazoly[ group is

, 3- benzsgggmg@d-@myglmed@rmll 2-a] pyrazin-8-yl] - 1Hi ndazol - 6- am ne;
N16- (1-nmet hyl -1Hi ndazol - 5-ypi m dazo[ 1, 2- a] pyr azi n-8-yl1] - 1H i ndazol -
- am ne;

o (3o O1 R e 86 EndrmRETERG Ui MR dRael & FollRHCRT A 8 vl -1

H i ndazol -
Nge (34mmzo[dg]mldaziol- -Vii- YHbenea{diifnid2zohbpyr H-indaZok8-4, HiBirkrroPs i, azol
am ne;

6- { 8- [ (e H5PgpeeldlimidazolPyvlhensrxarel-¥; henzoxpgol syl imislagell.a, 4 d|

hydr o- pyrillire- g0 20K iélofe-8-y) MH-indole-5-yl, benzothiazol-6-yl, and benzothlaz%
N-[6- (2, 3-di hydro-1Hindol-6 6- y0i m dazo[ 112- a] pyr azi n- 8- yi] - 2- met 0X p

yridi n-4- am ne;

N-[ 6- (4 nsia@ast Bnd BhEitaF Bhtlty rARdrzdidms ltolrd, RIHINER ;¥ thoddh P

yrazol -4- amn
1- net hiﬂm&lq@lwﬁuhymummtemwodmedgqmdulyi@phpﬂa@ sajbstivuezl witlBexd dnd
H 1, 3-

3-cycl offr o%y?ylﬁérﬁ%d?'fﬁfgb%ﬁ%oﬁz'%y JARtioppl-sHstitued Wi 9X0i n- 8- y1] - 1H py

razol -5- am ne;

rN|- £i|6n( gﬂ- | Méast ong clerrrrlltc% tIlty o% c?g #.y{ 1a%n|rhr<]erem Rz]IS chc(>sen rc?r(r)'||2I g~dAlfr-netth

glﬁgl I( 2,284 ﬁhdﬁ?élfal?ln_igl_ﬁdai&ﬂ@br 4 b thi-4 ARl dzcd-5 I PY nfeth - fi4 ¥rid abi-6 "

N- [ 63(41#lhwﬁa>a%ldfi ﬁbﬁeomam—atqwezw ply3-EEnRo@zpE-y2-Narinamitaioyeyhy

21 (o Creapyfper Hingoio, S R pyridol2. 3ibj1 dloxazin 2 ene, benzothiazoy 2-,
- y1)( mnhg@amﬂzwd;pﬁ-ﬂaﬁaldmathyllndolm 21@1:(6542‘[ Bdihydro-1H-indol-2-one, 4-fluoro-
Hi ndaz]ﬂ mga}_@)d {}‘ g%% 011?1-1%113% Eijlnand)f:J ;mmonﬂ—| azo\ 8 :? yDoxy] 2-

met hyl pr opan-

7- (8 ([1 (2 hydr oxyet hyl ) - 1H pyrazol 4-yl]am no}i m dazo[ 1

22( Z] %%’aﬁ thP *%%chemlcal entity o[?y[alnglo 12 whe? |L1R241l; %)r%gszelnnfrcz)h 1H- lndazolyl-

rkfpirkgzso hm&@%fménmpa_z&wymd%ﬂ{yhﬁ - LY 6188 38 Al @r-919)1,4.1
benzoxazm-S -one-6-yl, 1,3-benzoxazoi-6- -yl, 3-aminoquinclin-8-yl, and 2,3-dihydro-1H-

indol-2-one-6-yl.

14. At least one chemical entity according to claim 1, wherein the compound of
Formula | is chosen from:
N-[6-( 1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1H-1,3-benzodiazol-6-amine;
N-{6-(1H-indazol-6-yl}imidazo[1,2-a]pyrazin-8-yi]-1H-indazol-6-amine:
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yi]-1-methyl-1H-1,3-benzodiazol-6-
amine;

N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1,3-benzoxazol-6-amine;

75



6- (8- ([ 1- (2- hydroxyet hyl)-11-1-pyrazol -4-yl]am no}i m dazo[ 1, 2-a] pyraz
i n-6-yl1)-3, 4- di hydro-2H 1, 4- benzoxazi n- 3- one;
2-(4-116-(1, 3- benzot hi azol - 5-y0i m dazo[ 1, 2- a] pyrazi n-8-yl ] am no}-1Hp
yrazol -1- yl)ethan-1-ol; N-[6-(1Hindazol -6-ypimnm dazo[1

, 2- th th d -
B o A i Sz -arin

, 2-al P3N d
oL, 4 Dot TR Yhinag: o2 glnyasit el fiemRolpiidntd: PV
1H pyr azol - N-{imjdazrbh2 p,]mrndln 6-yl}-6-(1H-indazol-6- yl)lmldazo[1 2-a]pyrazin-8-amine;
6[ g (S: rg;?ﬂdmﬁ?n%%l"é’bn% &gzé[}%é]'ag%ﬂ‘l 8§/I]y |n azoFggrmne a] pyrazi
1 (6-116- L 1Sk hidafiobylinldan[1, 2ajp} raztr-Bivl)- f-ldorBidmaigy | di n- 3-y
1)-3- et hyl eﬁ&gl N-3-0 "é

(5-{[ 6- ( s9pZe-SryDimidasdli 2-3pyiasin-SH i Hindal-2rAmiBpy r i di n- 2-

xyj et hanN-fb-QH-indazol-6- yl)lmldazo[1 2-a yrazm— —yI] 1,3- benzothlazol 6-amin
di met hy1- yridin- ]am no}im 2012

razi n- 6N @i&fblnﬂaaﬁglr%f kﬂllQWq[hé’o@ Eta@rreS-yl] 1 benzothlazol- 5-amine;

5. {16 gﬁ'rilrfgsng“ Rleabol-y ) RidZZAh 5 ApitH 8311 Rt d BBl AR A He)- 2
1- (64] 6- (1H6r[ﬁdalzlo1 3616yizpdiazdla&-q[am29blhpi,azo[jll Pr-affpyyazinsb-yipB pydihgdno-2H.y
Oazet

2a I{F‘?P%ﬂﬁ&r?&@z%long ypi m dazo[ 1, 2- a] pyrazi n- 8-yl ]am nol pyridin-2-y
1) - met hy Rpedgr(tH-ifdiszol- 6-yl)|m|dazo[1 2-a]pyrazin-8-yllamino}-1H-pyrazol-1-
1-[(5- %Gtr‘%éll-j[] Fdazol 6- y0i m dazo[ 1, 2- a] pyrazi n- 8-yl ] am nol pyri di n- 2-
yO0oxy] t W§l propan- 2- ol ;

N15- (3, 4-d il - Tha-AiA- 7-y1
-5- gm)r phi):3| ﬁr? yl )%nydrﬁhlzg?g@mabﬂo[ﬁ %%Féﬁﬂb%]ﬁnﬁné}lﬂ%rﬂyfﬁﬂlﬁ il

N45- (1vﬂ99fcmam- +1, 3- benzodi azol - 6- Apyrazol o[ 1, 5-a] pyri m di n-7-y1] - 5-
hol

(7 {5 ( oA ndg 2ok iTfazol1 2rgleyrazin Syl A methany ey KPR

-yl) - 2439mmehydro 1H i ndol - 2- one; .

(Nﬁ,gr éﬁolﬂflﬁl Hy%@ﬁ ﬁi’hﬂ ﬁ(%%%ﬁé |m|daz¥[qI ina?p%é)il 82§Ifqlgypry?§;_l'o?_48ér%%]e: 6-

N46- ( 3, 4- di m,qm(q RbeAzdkd2eRe gy RaAidazal1)2-djpFratar-elyll- P4al PyeaZédiaLolsl] - 6

- (m)rpholln -yQpyri di n- 3- am ne;

2-
yp
31
a]
1-

[
o]
3-
p
(
yl) -

(
z
(

y
5-
6
e
5-
2-

N-[6-(1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1H-indazol-6-amine;
N-[6-(1-methyl-1H-indazol-5-yl)imidazo[1,2-a]pyrazin-8-yl]-1H-indazol-5-amine;
N-[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1H-indazol-
6-amine;
N-[6-(3-aminoquinolin-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1,3-benzothiazol-5-amine:
6-{8-[(2-methoxypyridin-4-yl)amino]imidazo[1,2-a)pyrazin-6-yl}-3,4-dihydro-2H-
1,4-benzoxazin-3-one;
N-[6-(2,3-dihydro-1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2-methoxypyridin-4-
amine;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1-(propan-2-yl}-1H-pyrazol-4-
amine;
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2-[(6-{[5-(1Hindazol - 6-yppyrazol o[ 1, 5-a] pyri m di n-7-yl ] am nol pyridin
-3- yl1)(net hyl)am no] et han-1-01;

6- ( 7%/[ )5( ( rmr%hél i n-4]-yppyri di n-2-yl ] am no} pyrazol o[ 1, 5-a] pyri mi di n- 5-
yl) -3, iH— di hy(iro- 2H 1, 4- belnzoxaél n- 3- one; i - 7- 1] < 5- (o phol | - 4-y1)
F'\,t,E >- (1] ”g;’m@;ﬁém{% Btk SR 6L Timidazoi? 3 atovrammr v i 4 Y
6- ( 8{ [ Gehevdiab@lg-Amthe/! ) pyri din-3-yl ] am no}i m dazo[ 1, 2- a] pyrazi n-6-yl
) -2, 3- dihydro-1Hindol - 2- one; . . N16-(1-methyl-1 H1

_3-benzodi agd}ycp.pmpﬁl-(ﬂﬁiﬁ;{u-i-lndazol-b‘-yl)lm|_da;o[1,2-a]pyrazm-8-yl]~1H-pyrazol~5-

, 2-a] p%m%%n 8-y1] - 6- (nor phol i n4-yl') pyri di n- 3- am ne; _
2-[(54[6-(3, 4-di hydro-2H-1, 4- benzoxazi n-7-y0i m dazo[ 1, 2- a] pyr azi n- 8-
yl j am no} py N-@-(1Hingaz ¢irfey Diydad af b Red | pgnazib-8(]-6-(morpholin-4-yl)pyridin-3-
N16- gll-aﬁﬁﬁgylli 1H 1d3 bgnzo_dl azol -6-yl )i m dazo[ 1, 2- a] pyrazi n-8-y1]-6-(
nmor pho 2yl ) pyri di n- 3-am ne;

1-(5-{[6-(3 2BLdingetBi-2H nd2eor-6 XdirhidaBo [ -B)pAgAh-B- A1 Mk sHdIiR -4 -
yl ](am'{ Lgéé@Nﬂgﬁﬁ%yl) Zi- net hyl pi peri di ﬁ-ay(% H]pﬂr?é ﬂ% ( 1&?-?-'1

, 3- benZBRYEZ-HWG m dazo[ 1, 2- a] pyr azi n- 8-y1] - 6- (nor phol i n- 4-

d _3 3 i _&_vVimi _ TNV | R A _5_N.
1l (16 3?%??%?%@22 YR Az S Py eA Y 2N (3 meshoxyethv 2-N- o
yl Jam msthylpyridine2.5 g@minedi n- 3- ol ; o
N[5 ( ;1;; L. 3008 991370k S BYRHIRLRL 0b bigyrdHiRM-| cfinBjelriahs-2- (o phol
1- (5-{ yeemeﬂwmmm}eﬁhaﬁ-ﬂrm dazo[ 1, 2-a] pyrazi n-8-yliam no}pyridin-2-y1

-4- t hyl pi L.din-4-0l: i o . -
o (i RS A0 Sec & Wimidazolt, 2 Alnyrisiny S lBminlPHIM W Iy py
i di n- 3naathyip: -2-ol:
I6|(g{ [ 6-( rrf)'rpr;ﬁgri n?4- | ) pyridin-3-yfiam no}imdazo[1, 2-a] pyrazin-6-yl
)-314- di hyaﬁéz{ﬁﬁlbﬁeéﬁbwaﬂ Hrpygageied-ylJlaminolimidazol1,2-alpyrazin-6-yl)-
1-et hyI1H}Q%@Fﬁw&@gz‘ﬂh:ﬂbygmjﬂ&@[ 1,2-a] pyridin-8-yl]-5-nmethyl-1
- am ne,

H pyrazol -

648~ ({6 ( 2244 diGoRy ity Atk hyimionkgaindt yi)iGiddzofnerafpyratidctglmiop]
[ - 3, A rq-21-1- 114- benzoxazi n- 3- one;

Eyz ng{ Fgﬁgﬁﬁﬁhﬂgg%hg%qy m dazo[ 1, 2- al pyrazi n-8-yl]ami no}pyridin-2-y

1) - 3- et hy b{BHE-{2dhydr8xydthyl)-1H-pyrazol-4-yllamino}imidazo[1,2-a]pyrazin-6-yl)-3,4-

;)l;l[gag%ﬁkyépggﬁgtggewz&glgggggel 2-a] pyridin-8-yl]-6-(norpholin-4-yl)p
2-(4-{[6-(1,3-benzothiazol-5-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-1H-pyrazol-1-
yl)ethan-1-ol;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-6-(2-methoxyethoxy)pyridin-3-
amine,
6-(8-{[6-(morpholin-4-yl)pyridin-3-yllamino}imidazo[1,2-a]pyrazin-6-yl)quinazolin-
2-amine;
2-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl}imidazo[1,2-a]pyrazin-8-ylJamino}-
1H-pyrazol-1-yl)ethan-1-ol;
6-[2-(dimethylamino)ethoxy]-N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllpyridin-3-amine;
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[ 6- (nor pholin-4

ridin-3-yljam no}i mdazo[1, 2-a] pyrazi n-6-yl)-1H, 2H, 3Hpyri doJ[ 2, 3-
, 4loxazi n- 2- one;

- (1Hi ndazol - 6- yI)|mdazo[1 2-a] pyrazin-8-yl]-6-[4-(propan-2-yl)p
azin-1- E{? ‘h‘g

- (441uor &- @ ‘%/ﬁ i"&qazé’l QTW@F’H%PE 2aypginagyRaminotpyriin@oylpRol i n- 4
)

[

m(ﬁétﬁl [BzeXicARU308

6- i ndazol - 611)| m dazo[ 1, 2-a] pyri di n-8-y1] -5-N-( 2- met hoxyet hy

Nrret hy Eﬂﬁ{[af(ﬁbl |gdnghEiayﬂi)lmqlazo[1 2-a]pyraz[n-8-yl]am[no}pyndln -2-yl)oxylethan-
ge&zo[ d] i m dazol - 6-y1)-N-(5-nor phol i nopyri di n-2-ypi m dazo[ 1, 2-
azl n- 8- am ne;

M no- B13-dinuetayit6-¢8- {[6) (rridrpBolimed-yh pyridies3yyl jathine Amidaza| t2ziyvkazinigl

{Zy[)g%%ﬁydﬁ%ayopdgﬁ)qnﬁ' dazo[ 1, 2- al pyri di n-8-yl]am no} pyridin-3-
met

id
(6

(et hyl ) aneqeletthaitakoRb-yl)imidazo[1,2-alpyrazin-8-yiJami din-2-yl)-3-

54[ 6- (1H-|n azgtl 6- yp|m a)zo 1, 2[a p]yryazm Q/] "?%pﬁ” lSyr?’ in-2-yl
5-

ti

1

T

SDQJ_

y

rré’?EHDYB?- SHichin-dial 4 of -
( Lhtengiap: irRiabl YA Akikar 3. B AG S Nl RS Bridin P

[ 6-
in-
H- Ohdol 6 y1) N- ( 5- mor phol i nopyri di n-2-yDi m dazo[ 1, 2- b] pyri dazi n-

N;l6 (5o 1 uoPd5HIG 1 WhingarokSyBimidazeld 2l sain Al minolpYfidis-2 Wdohol i n
4- an)ethydpmp%nemfohe

I(“:)S)Z )1/1) 3. Mﬂ{g (Eﬁ ﬁﬂl—%—g @égzoﬁ 8 [a%yzragl]nogl ;I?alzrhlréo}pymdllr? g]yT)%xylyrl d

(3R) - lﬁ&hﬁlb@péﬂ;kg.bndazol 6- ypi m dazo[ 1, 2- al pyrazi n-8-ynam no} pyridin
-2-y1)-3- nethyl pi peridin-3-ol,

13(5 {1 rg (1N[§r{§<ﬂ1d®¥9m aHchd dlenzoxaginfrdloyrazaigll jFealoomiiniZdy h52- y 1)
nme |
[ (2R) - 51 ?éﬂ'ﬁ’% 4dy1&y$'d§4azcﬂmg Y1)im dazo[ 1, 2- a] oyrazi n- 8-yl ] am no} pyri

din-2- yl1) nﬂr[ﬁk{&maﬁ@t—g}ﬁh@tbmotﬂazoi 6-yl)pyrazo|o[1 5-a]pyrimidin-7-yl]-5-

|[§12§) 3"'%?%“ ﬁ’ﬁ(’lllﬁ))é'gg\ ?%é? ﬁsﬁg: m dazo[ 1, 2- a] pyr azi n- 8-yl ] am no} pyrid
[ 6- ( 1H | naqqus-@myrbhonm.da,am[yhdﬁr 2y Rammolyr8zNdi 1+, S-alpRinmorLs N4 3] ) p

r m d%y?lro—?mmgol 2-one;
N-[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-yl]-6-
(morpholin-4-yl)pyridin-3-amine;
N-[6-(3,4—dihydro-2H-1 4-benzoxazin-7-yl)imidazo[1,2-a)pyrazin-8-yl]-6-
{morpholin-4-yl)pyridin-3-amine;
2-[(6-{[5-(1H-indazol-6-yl)}pyrazolo[1,5-alpyrimidin-7-yllamino}pyridin-3-
yl){methyl)amino]ethan-1-ol;
6-(7-{[5-(morpholin-4-yl)pyridin-2-yllamino}pyrazolo[1,5-alpyrimidin-5-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
N-[5-(1H-indol-6-yl)pyrazolo[1,5-a]pyrimidin-7-yl]-5-(morpholin-4-yl)pyridin-2-
amine;
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l-ethyl -N- (6-{1H pyrrol o[ 3, 2-b] pyridin-6-yl }i m dazo[ 1, 2-a] pyrazi n- 8-y
|)-1H pyrazol 4-am ne, and

2-{4-]1(6-{1H pyrrol o[ 3, 2-b] pyridin-6-yl }i mdazo[ 1, 2- a] pyrazi n- 8- y0am
no] - 1Hpyr azol - yl} et han-1-ol. 15. A pharmaceutical conposition
conpri sing one.che tity. of a ne of clains 1 to 14,
t oget her wi gﬂaa{ﬁ? aa@ho Bﬂ'ﬁ Q}'Pé’ HHES’LY lﬁ@q}W'Q%%ﬁati’a@ﬂpxr%hﬁml)@ 8hosen
from CQIHyd%-SlH -indb@dnks, and excipients. 16. A nethod for treating a
patient having a disease responsive to the inhibition of Syk
activity, cb'n@rmsmﬁtjwérahlrhﬁsheérzpﬁ@zpbmmémgam[é:&a]mr@m -Betll-G-émarpdotin-
of at I4eﬁmm e?]g .cal entity according to any one of clains 1 to
14. 17 t according to claim 16, wherein the patient is a
human. 18. ZHé&- ﬁﬁ't(&ﬂddihwmﬁﬂﬂﬂ(ﬁ-benzdamzmd&l)imidazeﬂ‘lI:Q-a]pyﬁiiﬁ‘r@t-i ve

anount che aI ntity is admnistered by a

met hod yﬁ%@ﬁ@r}l& fbﬁ)'?ﬁ&'e)ﬁir&'f '?‘ scularly, and parenterally.
19. The met No@-@cnethyi-ng-1, e tsérabmakal-s RRigaFo[ar2- Q]bfyﬁé‘ztiﬁ-sﬁy Z]aGEPMBth%im-
said at, | east. opne chem cal entity is amnlstered orall

met hod%‘(ﬁ?dF'ﬁ'i“Ff% Y%l ai m 16, wherein the disease respon3| ve to

i nhibition ¢f . AN, (?’]g:ztk():}r to

cl ai m 20, mﬁé?gﬁ(ﬁwiﬁcﬁ%gg? ?'es or%?%é Gtgm oagﬁgr%E@l %g

acti vi Wam!ﬂotm@lm-ZMWﬁraﬁtaylamrmuﬂm a. 22. The method accordl ng to

activity i o TRaire] Anr e RRe b SMRaRRE A A PR ES APe et o

16, V\hqf)pyrldlm-lﬁeardnneease responsive to inhibition of Syk activity is

al l ergic rhi The d accordi to cI ' ein the
di sease r esbghéﬁg ‘%é WYHﬁ? {l 9' Wog;m-ﬁé?l iidaz L?ﬁﬁpﬂﬁﬂ“ 8-
obstruqt]bmmmrmnaryy)adeﬁmasgo( COPD). 25. The rret hod according to

cl aim 16, g di sease responsive to inhibition of Syk
activity | S{W}ZQP@Z?’ -Givdpyezslolfaleymidiry)l-5- ﬁeorpmén -4-
met hod ﬁﬁﬁ‘iﬁiﬁi&%ﬁw@ claim 16, wherein the disease responsive to

i nhi bi tion of Syk act|V|ty is an allergy-induced inflanmatory

di sease. 271-(FHiS-(iet-indo!-Badimidiaag| 1t 2-adpyanzin-Beyljantisokpyridina2-yidease

respon ion of Syk activity is nmultiple sclerosis. 28.
The rre?*'ﬂ%ﬁy'%@%@@a ‘Ptho claim 16, wherein the disease responsive to

i nhi b:j tion BE[ESK- |adbll-64yt)yn|daz¢a{t1}1233m9wmd -Glﬁ]%aﬂorﬂﬁ)lm'ﬁﬂﬂ)ﬂyﬁkjgﬂg-amme
accordi ng t in the djseas ve to,.Iphibition
of Syk acti g(gﬁr@‘?’ﬁ%‘P%W{/dm%xh@@m 'U“ngi%i" %élﬁﬁ@zﬁbé“dllcﬁﬂg to
cl ai m Hfhydvdr2Hel 8-behgoshH63sehd;esponsi ve to inhibition of Syk

activity is acute i nflanmatorg reaction.
1-ethyl-N-[6-(1H-indazol-5-yl)imidazo[1,2-a]pyridin-8-yl]-5-methyl-1H-pyrazol-3-

amine;

6-[8-({6-[(2-hydroxyethyl)(methyl)amino]pyridin-3-yl}amino)imidazo[1,2-a]pyrazin-
6-yl]-3,4-dihydro-2H-1,4-benzoxazin-3-one;

1-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yljamino}pyridin-2-yl)-3-
methylpiperidin-3-ol;

N-[6-(1H-indazol-6-yl)imidazo{1,2-a]pyridin-8-yl}-6-(morpholin-4-yl)pyridazin-3-
amine;

7-(8-{[6-(morpholin-4-yl)pyridin-3-yllamina}imidazo[1,2-a]pyrazin-6-yl)-1H,2H,3H-
pyrido[2,3-b]{1,4}oxazin-2-one;
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31. The nethod according to claim 16, wherein the di sease responsive
to inhibition of Syk activity is allergic disorder. 32. The nethod
according to claim 16, wherein the di sease responsive to inhibition
of Syk activity is polycystic kidney disease. 33. A nethod for

det er mi ni ng e presence of. Syk in _a sanple, conprising contacting
the sanple \M’iéﬁ(@["'\d@églfs'(ﬂ‘\@“s'\éﬂ%%qczaﬂpﬁﬁzi“l'g'y(ﬂfsqg‘nSPTGPI%”@W')@FF@fﬁ%ln-ﬂ-
to 14 yngendie@nathineons that permit detection of Syk activity,
detecting a | evel of S%_!I; activi tﬁ in the sanple, and therefrom

det er m ni ng N-Afe(4piuarenidtinsazabivhieidarol$yka)pirazined yirfiplroormdwlinA-

met hOds)ﬁ)E ridiH—"ﬁ-é’rHrLer;‘g B-cell activity conprising contacting cells
expr essi Syk with at | east one chemcal entity of any one of clains

1 to 14, i nZ2aW{Gufbidrindaac-tidjinidazopt, 2lejmeidabByi]deNr@anetHdxgethly))-5-N-
activity 4n VitrQ. A nmethod for inhibiting ATP hydrol ysis, the
met hod r%{%th IPY@&Ih%ZC%ﬁ{%IP?hg cells expressing Syk with at | east one

o et o S e J TR 2 PR e
6-(3-amino-1H-indazol-6-yl)-N-(5-morpholinopyridin-2-yl)imidazo[1,2-bjpyridazin-
8-amine;
2-[(6-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyridin-8-ylJamino}pyridin-3-
yl)(methyl)aminolethan-1-ol;
1-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}pyridin-2-yl)-4-
methylpiperidin-4-ol;
1-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-alpyrazin-8-ylJamino}pyridin-2-yl)azetidin-3-
ol;
6-(1H-indol-6-yl)-N-(5-morpholinopyridin-2-yl)imidazof1,2-b]pyridazin-8-amine;
N-[6-(5-fluoro-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl}-6-(morpholin-4-
ylpyridin-3-amine,
(38)-1-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}pyridin-2-y!)-3-
methylpiperidin-3-ol,
(3R)-1-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}pyridin-2-yl)-3-
methylpiperidin-3-ol, |
1-(6-{[6-(1H-indol-6-yl)imidazo[1,2-ajpyrazin-8-yllamino}pyridin-2-yl)-3-
methylazetidin-3-ol,
[(2R)-4-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a)pyrazin-8-yl]lamino}pyridin-2-
ylymorpholin-2-ylJmethanol,
[(28)-4-(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}pyridin-2-
ylymorpholin-2-yl]methanol,
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2-(morpholin-4-yl)pyrimidin-5-

amine,
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1-ethyl-N-(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-yl)-1 H-pyrazol-

4-amine, and

2-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-yl)amino]-1H-

pyrazol-1-yl}ethan-1-ol.

15.

16.

17.

18.

19.

20.

21.

22

A pharmaceutical composition comprising at least one chemical entity of any one
of claims 1 to 14, 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 14.

The method according to claim 16, wherein the patient is a hurnan.

The method according to claim 16, 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 16, wherein an effective amount of said at least
one chemical entity is administered orally.

The method according to claim 16, wherein the disease responsive to inhibition
of Syk activity is cancer.

The method according to claim 20, wherein the disease responsive to inhibition
of Syk activity is B-cell iymphoma and leukemia.

The method according to claim 16, wherein the disease responsive to inhibition
of Syk activity is rheumatoid arthritis.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

The method according to claim 16, wherein the disease responsive to inhibition
of Syk activity is allergic rhinitis.

The method according to claim 16, wherein the disease responsive to inhibition
of Syk activity is chronic obstructive pulmonary disease (COPD).

The method according to claim 16, wherein the disease responsive to inhibition
of Syk activity is adult respiratory distress syndrome (ARDs).

The method according to claim 16, wherein the disease responsive to inhibition

of Syk activity is an allergy-induced inflammatory disease.

The method according to claim 16, wherein the disease responsive to inhibition
of Syk activity is multiple sclerosis.

The method according to claim 16, wherein the disease responsive to inhibition

of Syk activity is autoimmune disease.

The method according to claim 18, wherein the disease responsive to inhibition
of Syk activity is inflammatory disease.

The method according to claim 18, wherein the disease responsive to inhibition
of Syk activity is acute inflammatory reaction.

The method according to claim 16, wherein the disease responsive to inhibition
of Syk activity is allergic disorder.

The method according to claim 16, wherein the disease responsive to inhibition
of Syk activity is polycystic kidney disease.
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33.

34.

35.

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 14 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.

A method for inhibiting B-cell activity comprising contacting cells expressing Syk
with at least one chemical entity of any one of claims 1 to 14, 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 14 in
an amount sufficient to detectably decrease the level of ATP hydrolysis in vitro.

83



