CERTAIN CHEMICAL ENTITIES, COMPOSITIONS AND METHODS 100011 This application claims
the benefit of U.S. Provisional Application Serial Nos. 61/009,971, filed on January 4,2008; 61/194,294
filed on September 26, 2008, and 61/201,146 filed December 5, 2008, and the co-pending case under
attorney docket number 35280-714.601 filed herewith, each of which is hereby incorporated by
reference in its 5 entirety. BACKGROUND OF THE INVENTIOE”S[00021 The activity of cells can be
regulated by external S%Wat’é‘tﬁ%tﬁﬁta@mﬁﬁb%%%@éﬁ&? é%ﬁf%‘ﬁtﬁé’ Yocess by which
stimula8tlor THR RS o3 gl rimrshareene B HiB darionalePRirttirn & <siel Nes- éﬂécf?%?? Infiletbeilsmirryesponse
is refersezbtd; a5 1Sy fteanseipetitar ByE0thedasiote ohtied Deastads 20k sighat tiarsdugtion events
have bggi: 1A.gliciskated. andfounditospla.acaniialaletiana st pllinlogictly RapaRs s $s Defects
in vasrlous gg;mponents of signal transduction pathways have been found to account for a vast number
of dlseases including numerous forms of cancer, inflammatory disorders, metabolic disorders,

vascular and neuronal diseases (%%&6%&& m%lglhemlstry (2007) 14:2214-2234).
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[00031 Kinases represent a class 0 mportant SI s. Kinases can generally be
classifi%Hto ProfavPes it Ress BRETHRY RIFRS §g[fi‘ﬁ egﬂ’aﬁtat?:ﬂ’iéfg’é'@tm%t’t’ﬁbﬁ’l"gﬁegi‘ﬁcmes
Proteirpiettacosvhid imiporotibibitrysishdrptatensthiitd rotih ity orlt realivdiclysgaticular
autophasphorilatioag (Prcigin idasdsaicabviahg enedaliyes|essiiediaiadhresdnao egraiias based upon
theifpsulsiiaie tttt%&mpzwm@masmwnsegemtamspbeéabarwasasmﬁ@teaon tyrosine
residues elgahs ucn PI%GF r§ce tor E(%Ifora%g(e‘gt?rx,a\(;% Eeceptor srcmalbghserme/tht;eonl e kinases

way ave been To falinhsl 1sehses
which plg omlnant ory late su uBstrates on serine andef rt reonlne FESFJ{JGS e. OI'C|

mTorC2%% AW“B’IQFE ﬁ’ﬁm‘ﬁféf)d’%i’ﬁ‘ae‘aﬁ’é?c%ﬁ'eﬂﬁ B ORAh s HRET D RS 5B Ff}fﬁédgﬁﬁlstrates on
tyrosmé"@etﬁme@é?ﬂa/tﬂr%ﬁe@ﬁt‘me residues. [0004] Lipid Icinases are enzymes that catalyze the
phosphiosgdatisinsésligitsnihese £nzymes signdrideciesitiintnphosprestdiet kpids«ngoljpiehiserived
biolpgicall-agliveieiaaricmeleaul es.Riavidrdainhaany.dibareniahysiclagicaloigeesses, including
cell prolger BHON, ”H%F%FL%%% SN A, déff%{%l{aﬁ&%%i%@tagertaﬂ‘ol Ipig.K] ne%%%tsb@r%ngrgﬂgrnc ﬁssge?ne

associated an they catalyze t osphorylation of lipids contained in of assocrate
membﬁ&f?é’%’@ﬁﬁﬁﬁ’l?é‘gse’f?ﬁeﬁmé W‘I’gﬁrﬂ‘?c‘fﬁkfét'ﬁﬁégﬁﬂ‘be RORTERIERET RIFR TR TS R B P kinases,
P14-1Cihgses prdizsirisiidrs [46n 898 < Rrtrespmdt Sine wina YES T COPST: Thethhisspdirside
3-Icinagass¢PiBics psignatinly patheaysis oberodsthemestiig ymutatecheyStems aChinagcancers.
P13k signaliAgrsoseR, Key, R6iR6IG:0aBYy AthetHSeRIRSHbHINABS:RIIK Signalingds.daelved in 30
many disease states including allergic contact dermatitis rheumatoid arthritis, osteoarthritis,
mflamma ory bowel diseases, chr nlc ctlve ona x dsso}q] sor|a5|s multlple sclerosis,

asthmd® ti8ord8Is TRISIEY Bodikpent con’ﬁzﬁhc oﬁr’ﬁ/e c%zlﬁmifc“tlo SRR
cardloﬁ&gmls‘%tﬁtﬁ ﬁf&ﬁ‘éﬁ%ﬁﬁé‘&‘ﬁ?&ﬁ‘a}fﬁcgmﬁmé‘mfﬁ‘é%@@ Fi%'ﬂik%“a’t‘@’ﬁt‘éﬁtf?éts of a unique.
and copseivegicthpmibyseb imttadiedcii plipiddirm sesivat aghooproddidfeshetish. Obtagrbpip ldnses are
phasphadishylinositeis:o saesphaine sit ges s RISIK inmm n eepipEisasiGteinasesimithdistinct 35
Substraégasaegtt@ttt@ gmraaﬁew@gtemmmg medeaf @%'%9&%@%&% s A dne class |
PI13Ks J I 1013, p1105, and p1107) are typically activated by tyrosine kinases or O-protein
couple fece a?orgbfng eneraafe PIP3, which engages downstream effectors such as those in the
ATt DRI TP B 2 FBISFLR SIS PAFEHE R iR s Bt L1 and i
P13-K $wgtay @rkey PEIR sumriipnsellglaky dffiokingatrobyglditrecs rithesis 8PRI{BMiemid i (8:d P2, The
PIKi§s aeyiaiaisttinndasthakeonisahaal-aeae ihénmbORLHNS RoainTg a4 tategrity (ATM,
ATR, DNARKHARM tsmvttumgmm,dgtmmmmmamg@t&t@sagawmtgated in
partlcular |{1 a. num fdi eases %e al processes. ;téh |s s pressed ﬁB‘ dJ_rmarlly in
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afions an nso ste comn
hematQE ofet|c cells'inc Eldlng fEGKoc ocytes suc ckitic cels neutrophis, mast cells,
B-cells;
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A TR PR RGEE PRI Fﬁtiecﬁf’éwem{?’éﬁ MR v tiffctions such
as T-cdlFfareeriompiBspielidainnsitele ar rhaaghaindbitidsiv Abor 26 émdbitteraraitefulidtnrgsandl Gstmutrophil activity.
Duggo s'ttsstﬂtegratfratesjnxbaamumgaﬁgfstemtumtienegaiaﬁnaﬂasalaazimaoweqtﬂibasaumr@ﬁ@ti;seases
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inflammation mediated an enesis, rheumatoid arthritis, auto-immune diseases suc

asthma"%&h W&%&‘*&"ﬁtﬁ%ﬁﬁg fee: Sﬁ“?’aato‘}?sﬁlge%s’ggp B PRty OB o s s kiar ﬁ‘?t!éhsystem
functioRip&udeS Pk hatierPprd &l 8170t rityaliRoeine Sigrvaiing witickiag treesh thapiivkassbin

inflamraEsierpd QML 0ithel Tt sre Rk Mk oaray tatrentig el kgsve GHTQR Q) tupusitdOe8dicDownstream
medgiatoks.aftheri Akrsignalrransdisetion. pathway include Alct and mammalian target of rapamycin
(mTOR). Aid possesses a pkkstrin homology (PH) domain that binds PIP3, leading to Aid icinase
activation. Aid phosphorylates many substrates and is a central downstream effector of PI3K for
diverse cellular responses. One important function f Akt is to augment the activity of mTOR, through
phosphorylation of TSC2 and 15 other mechanisms. mTOR is a serine-threonine idnase related to the
lipid kinases of the PI3K family. mTOR has been implicated in a wide range of biological processes

including cell growth, cell proliferation, cell motility and survival. Disregulation of the mTOR pathway
hac heen renorted in vvariniie twvnec nf cancar MTOR ic a miiltifiinetional kinace that inteAarateace arowth




sulfonamido, halo, cyano, hydroxy or nitro; 100191Rs, R6, Rs, and 118 are independently hydrogen,
alkyl, alkenyl, allcynyl, cycloallcyl, hetercycloallcyl, alkoxy, amido, amino, acyl, acyloxy, sulfonamido,
halo, cyano, hydroxy or nitro; and 10 [0020]each Stance of R9 is independently hydrogen, alkyl,
cycloallcyl, or heteroc cloalkyl. [0021]In another aspect, the present invention provides compounds

which 2P8%¥ ﬁ'ﬁ’ﬁﬂﬂﬁ( ’é?f?ﬁ’éﬁf t?)‘ﬁsélI ﬁ%ﬁl@&ﬂﬁ&&@ﬁdﬁﬂ?@%iﬁé@ﬁ#%@%“@ﬁmula | 15
(OOZZ)qusdam@pwseclbﬁK@ﬂs @pyised heterdpiy ke @02 818 adlatkopdanimbchesercadkylcdis,a moiety of
Formulekdiitic caRmuladiniad4 Ik ereins M issabph-baternaryls heieineysioaliayhpmsgloallcyl, and q
IS an Injgger.q OLsQenl ﬁ%néong);uéh %Ofm%ﬁpéokﬁ BRSERLOLS, A&HQB%L@@QHZ Bdndepgrdently acP integer of

-1N(2R§)(‘O€r'4 02%’9@ &Etﬁ Rlﬂté ; - F?dféf’(ﬁg e&ig%‘ﬁt?fle |smf?/ é %C‘T:g'ﬁi?f‘éz?ér%%?cyl alkenyl,

alkynyl d@%Fﬁ&Ht‘?‘F o EIB‘&IP&?F%P%?F%‘FSMWF‘E’@{@?WI %W9IIW°amldo amino,
acyl, acytdingy atkioxsresisobrwlaisidliohdin e halmeciaans fvyhlpoippn tvbp Syligsphatd otkea, or

carbonaigi-lR28lR2dsmikyliRatersoicyialkenyhalovayineycip alid.aterocnsiaalioyh sk arylalicyl,

heteroaryl, heteraanyiallenls oy amiqe:amingi acyk.Ane M AlkQxy carhonyl. sulfonanaido, halo,
cyano, h droxymltro phosphate, Urea, or carbonate; (0029)R3 is hydrogen, alkyl, alkenyl, alkynyl,

cycloal liLsheterocycIoaIIcyI alkoxy, amido, amino, acyl, acyloxy, 30 allcoxycarbonyl, sulfonamide,

halo, cy2i8 WFW’H@H%?W%PW&%%WER%WWW# Aramaapedirgdpendently
hydrogenaGHCdaiRi). £205adicenylci@2:05ativanFHE 8-0sioyrioatibHRE. l@ine te roaRapls«Cl-C4allcoxy,
Cl-C4ammigl@ioa i Shdshithy ECAS U syaal kaky e ashamybinle Gdsianamit. Bait.cYaaRinydroxy or
nitro; awzp[gg@]d dnsianeaabiads ing %Q%%&XQB@Q%R%SJQ&%X ph%?;la% CA/H@@E%XA

heteroc cIoaII Cloheteroall 003 ents, XIS - -
_CHIT m&l‘fl(zgﬂgésasfaﬁ%‘ A somea’seerﬁ%lte tr%té’n{? l%gjwes ‘%ﬁgfz{y SR %hfﬁl(ﬁﬁZCH?;)
-Cl- |(CHﬂzeqaf$ wéfrm@méﬁa%‘)a Ece%ﬁo@hlfwgehwmwe}bﬁrﬁ%omu|§9é}1wa%wwhm.dme of

Formul8iHzuiRibd OFgrnili}a pati003Bhitre repar@itt veridysaikyd ofiedoeanii08, inamdofinydinekiinse alkoxy,

and 12 dx iieladdl dwilkyny ndlvenyl shal (o ihefeseativha el aveloalark, ensykloalleyl. In some
embod@g&%}{;{%&gyramlopyrimidine of Formula Ill, wherein R" is H, alkyl, halo, amino, amido,

hyd£8 rx alkoxy, and R12 is mlno carboxylic amld 0036] In some _embodiments,
o 2Ky, AN R12 15 Gyang, pruing, carboryli acid, of ami
the tompound o Eormur Phas ructure of POrmuia ormu nlﬂﬁ’f 2 ned for PR

mlnbxtors suitable for drug development. The present invention addresses this need and provides related advantages as

well by providing new classes of kinase inhibitors.

SUMMARY OF THE INVENTION
[0610] In one aspect, the present invention provides compounds of Formula I below or pharmaceutically acceptable

25 salts thereof, wherein

Formula I
16031} W is heterocycloalkyl, aryl or heteroaryl;
18012} B is a moiety of Formula II;
R1
(Rz)q
50 >
Formula 11

[0013} wherein W, is aryl, heteroaryl, heterocycloalkyl, or cycloalkyl, and q is an integer of 0, 1, 2,3, or 4;

2



100371wherein Au is H, alkyl, halo, amino, amid, hydroxy, or alkoxy, and R12 is H, alkyl, alkynyl,
alkenyl, halo, aryl, heteroaryl, heterocycloalicyl, or cycloallcyl. In some embodiments, the compound
of Formula | has the structure of Formula IV wherein R11 is H, alkyl, halo, amino, amido, hydroxy, or
alkoxy, and RI2 is cyano, aming, carboxylic 20 acid, or amido. [0038]In some embodiments of the
compolfiiébt ittt oL ZCHB irBe frissBiitsashbbidiments of the compound of Formula |, R12 is
alkyl, alRexsy!, aﬂ'oynlgslenhetehiﬁryl aryl, or heterocycloalkyl. In some embodiments of the compound of
Formul@didR12 18 6Y:aeueaNiR0 s1eannoxNylie Amidx 0 kRt diohySA8e, carbodinne hik ol ihe sampound of
Formul dl 2 igg, Qﬂgmﬁxdicaﬁzﬁ@r%xm RAME, SR INERLEAL NG LOMRRAMY mto',%fgm%a l, le2 is
a blc% c hetirar%l 10039] in some embodiments of thé compound of Formufa I, the compound
has the sf’r’uo?"re BrESAHUTA'V: Formula V [0040] In some of the embodiments of Formula I, X-Y is
N(CH28M8}CHB. inpydresmaioh sbenyhalerik fdfm@rhﬁoaﬁm@d@ﬁ“fe&rﬁo}éoa ?ﬁﬁ@é&fﬁﬂéﬁ%ﬂyhas a
structuseliohdandmidlr. Viads, bormolaitd [0041] In some of the embodiments of Formula I, It is-H, -CH3,

-Cl, or {601§)04 2| RSamadl’beierbaeimenisald-arulachy REke Riiand Raare byrgeRy,[0043] In
some of ihe emRodimenis,o! S[ﬁm}g |ha§)I e ol ERrmla I1; 10 (R2)g Formula Il wherein We
is ar l, hg;g oarégl heteroc‘% pall oirct}/ch II % |§ |nt er of 2 3, or 4. [0044] In
ano drect B h'a compe aﬁ(ﬁ ;Vr int

A8 TRYention a mpo n U?lca Fm%coeap able salts having the
structu ﬂ%"oﬂ Forfh Eﬂatqefésﬁfﬁhﬁ}éfé’des?ﬁﬁéY‘é‘ﬁ*P“ﬁ°mﬂ5‘]@%“dé r‘ﬁ‘d?éf’ﬁeo‘f Fsrrtalacn BR¥046] wherein We is
aryl, heteroarsititdioaydivallcyhesricybioacyl, and g is an integer of O, I, 2, 3, or 4; 100471 X is
absent or -(CH(R9))e, and z is an integer oft; [00481 Y i ‘1 absent, or 20 [0050] le is hydrogen, alkyl,
alkenyl, alkynyl, alkoxy, mnido, alkoxycarbonyl, stifona |do halo, cyano, or nitro; [0051] R2 is alkyl,
allcenyl, alkynyl, cycloalkyl, heterocycloalkyh. a#§il-heteroa Lu.h%teroarylallcyl alkoxy, amino, halo,
cyano, hydroxy or nitro; [0052] R3 is hydroge ‘
alkoxy, amido, amino, alkoxycarbonyl sulfo aide ha /o o, hydroxy or nitro; 5 [0053] each
instance of R9 is independently hydrogen" C,-CcYcloalkyl, or hetercyclooallcyl; and 1212 is H, alkyl,

|nvent|on a compound and its pharmaceutlcally acceptable salts ha\'ung the structure of Formula | is
provided, wherein: [0055] B is allcyl, amino, hetggallgy!, or a moiety of Formula Il; 10 [0056] wherein
We is aryl, heteroaryl, heterocycloallcyl, or cycloalkyl, and q is an integer of O, I, 2, 3, or 4; [0057] X is
abstnt BY2XIC H (ROY)beterrdyzlvslah #ileg &tw9ayl, 3, or 4; [0058] Y is absent, -N(R9)-, or / - ,N

[0023] B is alkyl, amino, heteroalkyl, or a moiety of Formuia II;

(R*q

Formula IT
[6024] wherein W, is aryl, heteroaryl, heterocycloallyl, or cycloalkyl, and q is an integer 0f G, 1, 2, 3, or 4;
20 [0025] X is absent or is w(CH(Rg))fand z is independently an integer of 1, 2, 3, or 4;
[0026] Y is absent, -O-, -S-, -8(=0)-, -S(=0)s-, -N{R®)-, -C(=0}-(CHR?),, ~C(=0)-, -NR*}C=0)-, -
N(R®)(C=0)NH-, or-NR*)C(R®)-;
{0027] R’ is hydrogen, alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, beteroaryl,
heteroarylalkyl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, sulfonamido, halo, cyane, hydroxy, nitro,

25 phosphate, urea, or carbonate;
[0028) R? is alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl,
hetercarylalkyl, alkoxy, amide, amino, acyl, acyloxy, alkoxycarbonyl, sulfonamido, hale, cyane, hydroxy,nitro,
phosphate, urea, or carbonate;
[0029] R? is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, alkoxy, amido, amino, acyl, acyloxy,
30 alkoxycarbonyl, sulfonamido, halo, cyano, hydroxy, aryl, heteroaryl, or nitre;



)cr\L Ri2 [0059] Wci is:P4H OrH2N [0060] R." is hydrogen, alkyl, heteroallcyl, allcenyl, allcynyl,
cycloalkyl, heterocycloallcyl, aryl, arylalkyl, heteroaryl, 15 heteroarylalkyl, allcoxy, amido, amino, acyl,
acyloxy, alkoxycarbonyl, sulfonamide, halo, cyano, hydroxy, nitro, phosphate, urea, or carbonate;

[0061] R2 is aIkyI heteroal 8yI alkenyl, allcynyl, cycloallcyl, heterocycloallcyl, aryl, arylalkyl, heteroaryl,
heterod?§#8licy| Rafe gy amrRiaes, indemmdentie Phiamegto Ry CotledySrebatisnyh, ot ielnashiBoCiratinaiyhano,

hydrox¢;-Qiiasrortiph asohditey20, {0R6 b Ridiis, hydrogensddky) arbkeayioalOxtyinieyaiaal mslp,
hetero%gqu@wx@kgﬁy;@mido amino, acyl, acyloxy, allcoxycarbonyl, sulfonamido, halo cyano,
hydrox ro, arvl or hete 00 Qﬁlnst %Ly isindep ntl -Cioalkyl,
C3- C7(¥m§§alk% it et%c;c/)c %/““Lr‘ or‘%ﬁﬁgﬁ) erag]acfw an %:Scfgo aﬁg%% %Cﬁyoail%%ll a(ﬁzcynyl alkenyl,
halo; agl’h?l‘éf’ ryI, heterocycloallcyl, cycloallcyl, cyano amino, carboxylic 25 acid, allcoxycarbonyl or
amido. [{§3H5] N bhsisotirdiams, JRisﬁizH;C@H%z,%llvzeﬂﬁs?H@Fs, -Cl or -F. In other
embodinésits, R3dse CitidisElisOX-{086CHEOHE -CHdRNERS - BI{SIHTH)HLY- of EBTHjaNH;. wherein
Wo is geybahetegand hsiareaucioalie vl -obeyaaalleybr3t-andse.is an integer of 0, 1, 2, 3, or 4. In some
embodiments, B is heterocycloalkyl. In some embodigents, B is a monocyclic heteroatyl. In some
embodiments, B is substituted phenyl. In some embodiments, B is substituted alkyl. [0067]In some
embodiments, B is-(C112)2-Nler , wherein each leysgependently hydrogen, alkyl, fluoroallcyl,
carbocyclyl, carbocyclylallcyl, aryl, arallcyl, hetero VCIoa ~Reterocycloalkylallcyl, heteroaryl or
heteroarylallcyl, or - NM are combined togethert cyclig moiety. 35 [0068]In some
embodiments, R'is H, -F,-CN, -CH3, isopropyR 3, - CH3 itro, or phosphate. In some
embodiments, R.'is phosphate. [0069]In some embo j , R2 is halo, hydroxy, cyano, or nitro, and
g is I. In some embodiments, R2 is phosphate and q"ts 1. In some embodiments, R2 is alkyl or halo
andig is 1 or 2. [0070]In some embodiments, X is ¥sHi®ils BLH(CH2CHS3), or -CH(CH3)-. In some

embodipents, Xn¥ds R@Eslfzmkle@MM&L&M;@B@QH&S%&&G@&Z%&&%&&@H&%) -NH-. In
some g Pﬁe@émsﬁtﬁe@b&%&ﬁ'm%ﬂwré NEEHR M2 99 %M&%MRQQFP%%E%RJZ 'S a

monoc&cllc heteroaﬁﬁ[ In some embodiments,RI2 is a blc# eteroaryl:’In some embodinments, R12

is a het&3E)&od RTINS S A B HE Ot BB L8 the iture of
Formul@%FIA: Hmﬂﬂbéi‘ﬁ%‘f& ﬂ?%“{ﬁﬂ??@?fﬁ%ﬁ?e‘é?ﬁ%é‘ﬁﬁéﬁﬁﬁ%@%ﬁ’pound of Formula | has the
4} me embodiments, the compound of Formula | has
07§]In some embodiments, the compound of
[0076]In some embodiments, the compound
I-A [0077]In another aspect of the

A V-B, VI, and VI-A. In some
& or an aerosol form. [007g]in another
yl'inosito1-3 kinase (P13 Idnase), is

one or more compounds of Formula I, Formula IV, |

embodiments, the composition is a liquid, solid, semis

aspect of the invention, a method of inhibiting a phosph% ;
15

Formula IV

[0037]  wherein R" is H, alkyl, halo, amino, amido, hydroxy, or alkoxy, and R' is H, alkyl, alkynyl, alkenyl, halo,

aryl, heteroaryl, heterocycloalkyl, or cycloalkyl. In some embodiments, the compound of Formula I has the structure

of Formula IV wherein R'! is H, alky, halo, amino, amido, hydroxy, or alkoxy, and R'? is cyano, amino, carboxylic
20 acid, or amido.

f0038] In some embodiments of the compound of Formula I, R'' is amino. In some embodiments of the

compound of Formula I, R'? is alkyl, alkenyl, alkynyl, heteroaryl, aryl, or heterocycloalkyl. In some embodiments of

the compound of Formula I, R™ is cyano, amino, carboxylic acid, or amido. In some embodiments of the compouﬁd

of Formula I, , R™ is a monocyelic heteroaryl. In some embodiments of the compound of Formula I, R is a bicyclic
25 heteroaryl

{0039} In some embodiments of the compound of Formula I, the compound has the structure of Formula V :



provided comprising: contacting the PI3 Idnase with an effective amount of one or more compounds
disclosed herein. For instance, the step of contarting involves the use of one or more compounds of
Formula I, Formula IV, IV-A, V, V- 10 A, V-B, VI, and VI-A. In some embodiments, the step of
contacting comprises contacting a cell that contains said P13 Icinase. In some embodiments of the

of one or more types of PI3 Idnase. E |8/ diseases involving malfunctioning of one or more
types of PI3 Icinases are selected from nsigting of autoicamune diseases, rheumatoid
arthritis, respiratory disease, allergicr® ; dfous types of cancers. Where desired, the

compound used in the method 15 has thergtrugture gkForguula 1V, wherein R11 is amino and R12 is
substituted phenyl. 100791In some embodiments of meﬁmd, the inhibition takes place in a subject
suffering from rheumatoid arthritis or a respiratory di¢easg; ﬁhg wherein the compound has the
structure of Formula IV, and wherein Ru is amino andRM2 is bicyclic heteroaryl. [0080]In some
embodiments, the method comprises administ?rin%fvsecond therapeutic agent to the subject 20

(008111} ARQHELARPET G RISSARLIVERIDIROYiSES IS RRdgEeating.a diggase manifesting

an undesjred immune response. The rgaesthod com Frises tq%{ s%ep tg@fgmmlstering to a subject in need
thereof Bhe 87 More SO B ISR S5 RErE S ihamding compounds of Formula I, Formula IV,
IV-A, V, V-A, V-B, VI, and/or VI-A, in an amount_that is effective in ameliorating said undesired immune
response. In some embodiments, theRone mdre compounds inhibit T-cell independent B-cell
activation as evidenced by a reductioii ®f anti-TN? IgG3 25 by at least about five folds
when administered in an amount less t mgs/kg BID dose to a test animal, [0082] In some
embodiments, the disease treated is Hssodiatediwithfswelling or pain of a joint of a subject The method
can be effective in ameliorating one or mofe rhélamatyid itis symptoms as evidenced by reduction
in mean joint diameter by at least about 10% after 17 dayg arid/or reduction in anlde diameter by at
least. 5-10% or more after several days to weeks of tPQ_LN ent, ¥cluding for example reduction in ankle
diameter by at least 5% after 7 days of 30 treatment. In another embodiment, the undesired immune
response is evidenced by enhanced production.gfu@iiirtype Il collagen antibodies, and the use of one
or mordog¢ihjdetoompburisiadntes RredelRisahticiipecl oolagen level at an ED50 of less than
about Jboap/ kosoh GR BEB RivEH b Bo¥R B RE RT ka [ROBS)yibgadblications, patents, and patent
applicagigns nmeationed: inMiss0eciksation gge,-ﬂqggmrigﬁ%g%@}gd by 35 reference to the same extent
as if each individual publication, patent, or patent application was specifically and individually indicated
to be incorporated by reference. BRIEFDESCRIPTION OF THE DRAWINGS [0084] The novel
features of the invention are set forth with parficulaity in the appended claims. A better understanding
of the features and advantages of the present -' ion will be obtained by reference to the following
detailed description that sets forth illustratiye-ermb ddimetfE)sh which the principles of the invention are
utilized, and 5 the accompanying drawings 8f which: [0085] FIG. 1 depicts an exemplary protocol for
measuring T-cell independent production of TNB,spesific antibodies in vivo. [00861 FIG. 2 depicts the
fold reduction.in. TNP, specific 1gG3 response to antige rovided by ¢ ounds 7 and 53 of formula
IV as chgrlﬁrﬁgrrkgalst(%E\%pﬁ% Eckcl)%et?oocﬁcv?/ er?’ (érd:ﬁﬁllﬂa}s _e’raé%s%%aszyin%eff)%%gr% Go.ré'depicts the
dose-d¥PER o EPRRE ATREFHRTITE LB A CTRAHTA R B DR e P Ast 2= s FHGT IAting ¢ SHFSHRicing the
increasy Fermvikldsaiaridedevisoeir-time in a collagen-induced developing arthritis model in rats. Also
depistedoasp thi esisischBsmnaamEarthritic control rats, arthritic control rats administered with a

negatigoggniabvaRIcle .0 dearthHiG.aantobials tearaiicedaly with medetiexale, [0088] FIG. 4

depict EI d%e-gegeng Ct o&‘ compqund J and 53 of formula IV in improving ankle 15
histopZ[t[Lﬁg)g l&v%éentgarﬁggggeﬁn %Scaglﬁageeh??nduced developing arthritis model in rats. Also

depicteld*AFk thés FeEth SR Arthritic control rats administered with negative control vehicle or
methotrexate. [0089] FIG. 5 depicts t ose-dependent effect of compounds 7 and 53 of formula IV in
improving knee histopathology when.gdministered in a collagen-induced developing arthritis model in
rats. Also depicted are the results fipm Arthgitic control rats adminis egative control vehicle
or positive control methotrexate. 0] FIG. 6 depicts the dose-d ent effect of compounds 7
and 53 of formula IV in reducing the lev: o'?'anti-type Il collagen antihodieg in viMo when administered
to a colkég8n-wheutéthigeucloping artfielis rat Joodtet Yiigoestepieted: are M results from arthritic rats
adminigiesmd Wit hprgavaeontalyekiale, ardmeiholsaxaie 091 ] MiG.4ideRictsihe dpsesdependent
effect of compound 7 of formula Won improving ankle histopathology when administered in
collagen-induced developing arthritis model in rats. Also depicted are the results from arthritic 25
vehicle control rats and methotrexate-treated arthritic rats. [0092] FIG. 8 depicts the dose-dependent
effect of compound 53 of formula IV administered daily on anlde histopathology in a collagen-induced
established arthritis model in rats. Also depicted are the results from arthritic arthritic vehicle control
rats and Enbrel-treated arthritic rats. [0093] FIG. 9 depicts the dose-dependent effect of compound

53 of formula IV administered twice daily on ankle 30 histopathology in a collagen-induced established
arthritic model in rate Alen denicted are the reciilte from arthritiec vehicle contral rate and




100991 As used herein, "agent" or "biologically active agent" refers to a biological, pharmaceutical, or
chemical compound or other moiety. Non-limiting examples include simple or complex organic or
inorganic molecule, a 10 peptide, a protein, an oligonucleotide, an antibody, an antibody derivative,
antibody fragment, a vitamin derivative, a carbohydrate, a toxin, or a chemotherapeutic compound.

Varioud%8sHh po e cakemb dpmmcaneatividiesesrriptiob andi irisnaatl becamie siRforffers pag,

oligopeptidesmrigdigonticteotides), and synthetic organic compounds based on various core
structuggsszin Rdeitiats¥ QU S1RA1U kSO LS RANHREAH S SR RRUAI S:{ak SeiRE RikGySkithyRS plant or

animal s%ﬁg@%&’%gl ‘gﬁol,ilé%réysgulﬁq;artisan can read_ily recognize that there is no_Iimit as to the .
structural nature of 15 the agerits of the present inyention. [001001 The term "agonist;,as used herein

refers 0% CofPOtTHEREVNG THErSHI & Hitds or el ASEE A Biofo§rearirelieh 87 X wifet protein,
whethetify iy ddeaoiberrexbhssserrefmectagieelbtein. Accordingly, the term "agonist"” is
defineddes#h elcentextpéthd thidtogital a clemmhih entargétpohgoeptivechithiie pieferiediagonrists herein
specificaby-nie iaci-wilbi@grdnd to) the target, compounds that initiate or enhance a biological

activity[ggsgfelgg i@ﬁg%&glgg&gm anilggge@g}mgmother members of the signal transduction
pathway of which the target pog eptide isczomember r also s ,ecificalltyﬁgﬁcluded within this

defilitior PH0 BT THe E i A S KIS AR B RS G SRR ahy dstbiy °Bid they refer to a
compoli¥&Thaiisghters s TR iRt ebiwregied) f1Actidh of a target protein, whether by inhibiting the
activity[esixpYessien, aRake. targeR progehi-Accordingly, the terms "antagonist” and "inhibitors" are
defined in the context of the biological role/of the 25 target protein. While preferred antagonists herein
specifically interact with (e.g. bind to) the target, compounds that inhibit a biological activity of the
target protein by in\eracti with otherpgrembefs of the signal transduction pathway of which the target
protein is a membefiare pecifically inglud&g within this definition. A preferred biological activity
inhibited by an antagoni Wigssgssociqimj witl_thef development, growth, or spread of a tumor, or an
undesired immune'fesposise agqnanifested/in autoimmune disease. 30 [00102] An "anti-cancer
agent" 10effli-tWaior agerﬂ" or "chemother&peutic agent” refers to any agent useful in the treatment of a
neoplagiiegortifinardgnaelasabanti-aaner sIRGEN S TR/ istS.CRENIOH) afa RBLHIG/ IERRSH,
"ChemiheLanic AR, head M§,t£@§i%mgg&&§ms@f;mmggfmysm[u[qﬁ@ﬂ%@aO_ther agents
to a canl%%rlgtaetlenaf o%a\:”%ﬂ%gs methods, including intravenous, oral, intramuscular, intraperitoneal,
intrave&ical, st ycltaneous, transdermal, buccal, or inhalation or in the form of a suppository. 35
1001033%% e Retrdrpratid Ao pEpard B PRb RSSO I ARIAIPIRE LS T ber has changed
as a rebutrehdibidigkoTrigiderpniak ecentityadsescedingkowierisydeien. thirnpdidronitsiogy has
changadidgtgts; increased in size) consistent with a proliferative signal. 1001041 The term

"coRAMRISLr Aty et N GORbINaloR Vilkodnd e LataMmAbcaliRg wyaleRksy,as used
herein, Shcompa 5&%&%&@]%&@%&@%&9&@9rﬁy@&%@&gtagyﬁ»n animal so that both agents and/or

their 40 meta gﬁ{és are present in' the animal at ’h%s me time. Co-administration jncludes
simultali&ttis AUHRREE S S T SRR BERE8s ibr’l@%ld ATSYe A e HRErSREh 2 ST separate
compoSitdsiesalriagithinistration in a composition in which both agents are present. [001051 The term
"effectiv@amaalinit Hosikih eliapeLilbalyy sife etileeaavintitreferdotdkyh aydndbtintyafsaotim pobmgidescribed
herein that iesudlisientdaeffgct the intended application including but not limited to disease treatment,
as defipggdbelo He nsaRaL el cliaclig MO 10y Rk BRASHAIGLUROR DECIR0G0
‘application (in vitro or in vivo), or the subject and disease condition being treated, e.g., the weight and
age of the subject, the severity of the 5 disease condition, the manner of administration and the like,

which d8fi§tleadinstse eptedimims oy orriea oA skt e Ay irhreteyith biserappikE ¥ a dose that

will indesédkglarticular response in target cells, e.g. reduction of platelet adhesion and/or cell
migsationd { Rensmesiis slase will varyssependingan Be Rariculansonmpemsdaiasen, she.dosing
r%glm%é%&%i@ﬂhé@étx%%. w@%@g&%@a&wsﬂaﬁ&mﬁa 99%1}?.'&?5%%@ M?dﬁﬂ?ﬂ, BAIIRQHAAES ,_Ir;]g_f_f
administration, the tissue to which. i ered,.and the physical delivery system_in which it is
carried.{éf%ﬂ[oo g esllﬁllbﬁoséélae %’r%}ﬁfdét@éjﬁnﬂé%t"ﬁeﬁ%%%%,"'%?%B%ﬁ%%ﬁéx%&/ gﬁ%‘é’ﬁb?ﬁ?fﬁg C<i;’tre used
interchaieRsst Yy Hersi Y el avb AR ebereors onap Brisecke At i h ATl Bumkr Crrerdrdsibea results
includingki®darobidibiitd thteitise dparivdie mefitvand/or a prophylactic benefit. By therapeutic benefit is
meant pigejcatinr.pt amseliokatioR’ ef Hher podertyi nid isaydey bengdmaiedoAdsshoptheraperdic benefit
is achi%gi%gd}@ggmsﬂ%ei%ﬁgmgpn or amelioration of one or more of the physiological symptoms
associated with the underlying disorder such that an improvement is observed in the 15 patient,
notwithstanding that the patient may still be afflicted with the underlying disorder. For prophylactic
benefit, the compositions may be administered to a patient at risk of developing a particular disease, or
to a patient reporting one or more of the physiologiéal symptoms of a disease, even though a
diagnosis of this disease may not have been made. [001071 A "therapeutic effect,” as that term is
used herein, encompasses a therapeutic benefit and/or a prophylactic 20 benefit as described above.

A prophylactic effect includes delaying or eliminating the appearance of a disease or condition,
dAealavina or aliminatina the onceeat nf evmMmntaome Nnf 2 diceace nor conditinn clowina haltina ar revercina




35[00117] The term "in vitro" refers to an event that takes places outside of a subject's body. For
example, an in vitro assay encompasses any assay run outside of a subject assay. In vitro assays
encompass cell-based assays in which cells alive or dead are employed. In vitro assays also
encompass a cell-free assay in which no intact cells are employed. [00118] Unless otherwise stated,
structuU e pidtaers ersnsispaal Gs Rk AT ™ ENIER TP GRhEE WvREPrEitRtogsath Hosthe presence
of one posplereasid dpidalyrermbihtdeatoRiss Mot entalnpiéq sonepbunds having the present structures
exceptferdhe repiasamentrha Ridiogendyexdauledimreciriiiumor thedeptacerrent ofia carbon by
3C- oryesenriched £a1beN e ithin the SGOPR CHINSINYERHRN RO RRaeameguyds of the
pressenlt\I |nver(1:t}|10_n may also contain unnatural proportions of atomic isotopes at one or more (_)f atoms
that GohsttHe Such compounds. For example, the compounds may be radiolabeled with radioactive
isotopel@Bich Hstar exeadiprahiiing m1ryclsdnaeryb toonesmbeisned [ abyykihesmpicWariations
of the compobndisafsiRE prdsentinivakiion, whether radioactive or not, are encompassed within the
scope @fothe Presepk Srifdseniansd 00430k Whendanee matewsedereimsior-physical properties, such
‘as molecular weight, or chemical properties, suclyas chemical formulae, all combinations and
subcombinations of ranges and specifig emijodimients,therein are intended to be included. The term
"about" when referring to a number or a 'cal réinge means that the number or numerical range
referred to is an approximation within e -5.,, entalarariability (or within statistical experimental 10
error), and thus the number or numerical rafge ay vary from, for example, between 1% and 15% of
the stated number or numerical range. The term "t prising” (and related terms such as "comprise” or
"comprises" or "having" or "including") includes thos, bogiments, for example, an embodiment of
any composition of matter, composition, method, Biapro - or the like, that "consist of' or "consist
essentially of' the described features. 100121] The folfeWing abbreviations and terms have the
indigated meanings throughout 15 P13-K = Phggpfi@ingsitide 3-kinase; Pl = phosphatidylinositol; PDK
= Phosphqinositide Dependent Kinase; DNA-ETC =.Deaxyribgse Nuclej id Dependent Protein
Cinasd BV EN LR SO A Pa ot s rmfte] B e b et PUCK =
Phosphoinositide ICinase Like ICinase; AIDS =Acquired Immuno Deficiency Syndrome; HI'' = Human
Immunodeficiency Virus; Mel = Methy| loditle; BOCI3 = Phosphorous Oxychloride; KCNS = Potassium
IsoThiocyanate; TLC = Thin Layer Chro rato P
1001221 Abbreviations used herein havexheir coaventbnal meaning within the chemical and

biological arts. [00123] "Alkyl" refers Bas raight o B ranched hydrocarbon chain radical consisting

solely of carbon and hydrogen atoms, conthining n6 tins tion, having from one to ten carbon
atoms (e.g., C1-C10 alkyl). Whenever it appears heigin, merical range such as "1 to 10" refers to
each integer in the given range; e.g., "1 to 10 carbon s" rleans that the alkyl group may consist of

1 carbon atom, 2 carbon atoms, 3 carbon atoms, etc., up to and including 10 25 carbon atoms,
although the present definition also covers th&eegtirkefice of the term "alkyl" where no numerical
range i@HALign BT R RumE En i SamRerh i peRit! besihs AP o o ARy egrtaSs iInclude, but
are i i@PThy litnierer renbadistent; Servpingsrapyf Haspios e psgikresd Heappls 3B-butyl isobutyl, tertiary
butyl, pentyl, isopentyl, neopentyl, hexyl, septyl, octyl, nonyl, decyl, and the like. The alkyl is attached
to the rest of the molecule by a single borg}, folsexample, methyl (Me), ethyl (Et), n-propyl,

‘ -'I(pathylethyl (t-butyl), 30 3-methylhexyl,
herwig$e gpecifically in the specification, an alkyl group is
S TtyentsioHich independently are: alkyl, heteroalkyl,
alkenyl, alkynyl, cycloallcyl, heterocycloallgyl, agy dalicy|, heteroaryl, heteroarylalkyl, hydroxy, halo,
cyano, trifluoromethyl, trifluoromethoxy, nitro, tritnethyjsi nﬁj -OR, - SR’, -0C(0)-R8, -KWh, -C(0)1e,
-C(0)01r, -0C(0)N(Ra)2, -C(0)N(R.)2, -N(V)C(0)01e,NN(r) 12.", - 35 N(W)C(0)N(r)2,
N(NC(NNN(12.1)2, -N()S(0),12' (where tis 1 or 2), -Sto¥OR' (Where tis 1 or 2), -S(0),N(R8)2 (where t
is 1 or 2), or P0O3(1r)2 where each 128 is independentl)é hydrogen, allcyl, fluoroalkyl, carbocyclyt,

carbocyclylallcyl, aryl, a a!f [, heterocyclogll "‘P?é? Yotvcloalkylalkyl, hete ryl or heteroarylallcyl.
[00124 ca"%‘T(yla]!rnyslﬁar% grgso 5}/%“53 =.z£§|_°|%%°§‘?§|°?g ical a&vﬁaesr}iéeasﬁ/ﬂ%ﬁc#ﬁﬁﬁg?éﬁ é%s'disclosed herein and
which are optionally substituted by one or more of the subsituents described as suitable substituents
for aryl and alkyl 40 respectively. 1001251 "Alkylhetaryl" refers to an -(alkyl)hetaryl radical where
hetaryl and alkyl are as disclosed herein and which are optionally substituted by one or more of the
subsituents described as suitable substituents for aryl and alkyl respectively. 1001261
"Allcylheterocycloalkyl” refers to an -(alkyl) heterocycyl radical where alkyl and heterocycloalkyl are as
5 disclosed herein and which are optionally substituted by one or more of the sub situents described
as suitable substituents for heterocycloallcyl and aIIZyI respectively. [00127] An "alkene" moiety refers
to a group consisting of at least two carbon atoms and at least one carbon-carbon double bond, and
an "allcyne" moiety refers to a group consisting of at least two carbon atoms and at least one

carbon-carbon triple bond. The alkyl moiety, whether saturated or unsaturated, may be branched,
ctrainht chain or evveliec 10 T0ONO1221 "Alkanvl" rafare tn a ctraiccht or branched hvdrocarbhnon chain radical




[00134] "Cyano" refers to a -CN radical. [00135] "Cycloallcyl" refers to a monocyclic or polycyclic
radical that contains only carbon and hydrogen, and may be saturated, or partially unsaturated.
CycloalLkyl groups include groups having from 3 to 10 ring atoms (ie. C2-CIO cycloallcyl). Whenever it
appears herein, a numerical range such as "3 tg 10" refers to each integer in the given range; 10 e.g.,
"3 to 10 carbon atoms" means that the cy%alll group may consist of 3 carbon atoms, etc., up to and
including 10 carbon atoms. In some B wifis a C3-C8 cycloallcyl radical. In some

nbgdine
embodiments, it is a C3-05cycloallcyl r!l Ilust atlvggexamples of cycloallcyl groups include, but
are not limited to the following moietigs: Cy

oprgpylNeyclobutyl, cyclopentyl, cyclopentenyl,
cyclohexyl,cyclohexenyl, cycloseptyl, cyclgoctylcycl nonMyclodecyl norbornyl, and the like. Unless

stated otherwise specifically in the specification, a cyclealicyl group is optionally 15 substituted by one
or more substituents which independently are: alkyl, Reter , alkenyl, allcynyl, cycloalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylafki¥, hydroxy, halo, cyano, trifluoromethyl,
trifluoromethoxy, nitro, trimethylsilanyl, -OR, - Sr', -0C(0)-r, -N(128)2, -C(0)12.8, -C(0)Or,
-0C(0)N(12.8)2, -C(0)N(128)2, -N(12. 8)(:(0)05?‘“’16‘”(& 48)C(0)12.% - N(12..)C(0)Nan)2,

N(12. 8)C§Nr)N N2, -N(r)S(0),12.2 (where tis 1 or 2), -S(0),012.8 (where tis 1 or 2), -S(0), N(r)2 20
(where!?<% or B‘P%“S??)?f ‘&ﬂﬁ’é‘?’é‘tlé’écw‘?@‘?ﬁ&‘é‘d%?fa‘éﬁ“ﬁ%FB@‘&‘P\S‘“‘%‘WF’%‘EFPB%%I carbocyclyl,
carbécyeqw&hwxwt kiR mererorpiohir{ForaYe FolsraisalioyTatfe; YréteYdaryh erdiEtérdarylalkyl.
[00136}ctaeyahbadioydna Kenryhiprefiinsid @ il pelid abayiolitk enydrradieadohbere cycloalkyl and
heterogygigalicyl aismas.disciesechharsinanhichiig.eptnnalbvisr bstitedibyope grLeppe of the
subsnqu‘t%%ezcnr?%% ?&agtta% ?th? uents azﬁ%?fa%%%?n%‘&ﬁ% Ikyloraglgrec%cloallﬁiyl rerc,gl%%tlvely 25

[00137 ‘Cyclo erocycloalkyl" refers to a -(cycloalkyl) heterocycyl radical where c cfoalkyl and
heterodyCIBEIRST Srearofe wglréﬁfhéﬁﬁf’ BRSPS TR LR F BT OV i r%/’o‘Fe Vof the
sub!thuéanBd&@ﬁ%ﬁﬁaénssenam@@%%wéﬁmef%@@P&wm&mw@mueg’em&lkvm@pwiwy [00138]
"CycloalkydeHstersamthc defarsofoha meeiyel obdlcidbiliet icepite adicaljwhererdpcioal kojibaund associated
heterom@qﬂm&&%@&d&w@%@%gmgwi%ma@egpmwiwg&%%@ drate;of the
subsitughis deseribedas. wiahle. SR UNE . a{nhgﬁgﬁg%&g%m deiaaloispectively

(3
[00139 Tlh erm "alkoxy" refers to the grou Inc udln%e rom 1 to 8 carbon atoms of a straight,

branch&® & gﬁ%ﬁflaﬁf%?ﬁﬁc%% %'%Sirﬁ%’ﬁ'ﬁt n%%cerceeo NOEEHSHES thepRrRHE St & e trretigh an
oxyé}%nhaE‘%aﬁEFpTé?chﬁﬂﬁ’é‘%ﬁ\é«tﬁbﬁ?ﬁ@%Wﬁi’ré‘ﬁ‘&y}s|§t§ﬁ}‘6[§6?§°nbf&clopropyloxy, cyclohexyloxy and
the likeletzeiwe riatkox yhveferatothconyhgdotipsidbnta mipgpbrete sheaanfions: fnmsdmendbodiments,
CI-C4 alavludsranaaiiatbgrauphichrntompessasdiainds-staiolirandbrensieashair aliscof from 1
to 4 carhgp: ﬂmay%am&%%me term "substituted alkoxy" refers to alkoxy wherein the alkyl constituent

is substltuted (| e -0-(substitute aIk Unless siated otherW|se eC|f|caII |n the specification, the
alkyl m[)|e8ty} of an E émﬁ d‘?rl?Jup |glop onaﬁfmgusgs Itu e&eﬂlﬁggﬁgc%lir mor?g sucbé% Thentg v'f\%ﬁ

mdéBeMéHtly é‘i‘é’e‘é‘ﬂé’)‘/‘l‘ W@%@fo'aﬂegﬁse% R@ﬁ%ﬂ"’éﬂ’@?ﬁﬂ“ LPERedIRretteecr st RSB gR arylalicyl,
heteroamgeshiet énoapy katiydseh ftieaethod atanpeiyesrits, st of ifirommat 1yl sviiesomomeitthereyt, pitror, more
trirmethylaplangd didbed békin Q{0 gRamN(had p2 Fofali) 1,2:8nnla (0) L2087, QG ()M (DR anfiOyN(1i2.8)2,
NA2 QGO 8. M&g@mﬂ&;@gMW@@@N&M%&@M R8 {ulagye tis Lor
2), S(OJlOr eb“ls X &2 ,gogl g w}peretlsl r22édot 32 whefre e%\crpil%is
mdependn n ogelcﬁe a 5% oroa gglr oaéié’lyi car ocyccfaflllm i m5r°a cy

heté?o&‘}d‘d%ﬁf& ‘ﬁ@f’éfﬁ@f/&’f&?&ﬁﬂ%f&?f I’ﬁs%%?&‘ﬁ\’?‘ W&ﬁ@? dfﬂ’lﬁ.a'ltﬁéafé?ﬁl’l
"alkoxyi888Bio iy toresfemsodimanty dhspliefath seitrhit A (idied eyt Seeling atereinela ihiro oiphsabiece ditsonyl carbon
whereiméesaliesproupihasibatinticate thatimerok carhonaipms. af Aikadd byChualisemymsarbonyl

group is AMuRAKOKY oY Qom@vmgaﬁgrw |d§9s§n9%@%cﬁ£9m§r@ﬂ%ﬁﬂﬁgr@%%ﬂ& s AX¥ORNIeka carbonyl

linker. ’ Lowcle aIIcoxy%arp refe ts4do qg allco eguggxrll u a&yg{e‘?@%'g ?«l}?&é}’ﬁ{ is a lower
alkoxy group. In some em 0 ments Is an allc roup Wh encompagses both

stralgh &R BY N CRERFATRRT SRR, RF d?gﬁﬂgdé‘f’ﬁ%’ﬁi}"ﬂs%’é%@ﬁ“ %ﬂ&?ﬂ“‘?‘ﬁ’é e YBEibstituted
alkoxydbepiinast artiffedissieot the groeir (s oloseruteiF e iteyRIvedCed)conhereivn ind-ro dlr¢82E6 Sttdehed to the
parent siEmioees by ougivdirecoagenyl functionality. Unless stated otherwise specifically in the

specification, the alkyl moiety of an pjkecasRaiyharewRisRpiepally substituted by one or more
substltL@% W, {Chbhndu cgentlxngrpt;\it eagkg hca%g%g%%lxllggl Alicenyl égatllkytpcyél o cloalk}(l heQec{%)cycloallcyl
aryl, aryla teroar eteroary alk ﬁ roxx halo, cyano, kil |uoromet yf trifuérome Hoxy nitro
mn%éthgﬂﬁgrm weseﬁfe%swﬁf“mﬁ&%d%{bﬁ&é °t€6‘f@w eet ORI TSP N e,
-N(Ie)O{G)Ui'él@mﬂé}@(@‘)?wmm@m(@‘zﬂw(le)C(NIe)N(Ie)2 -N(le)S(0)tRa (where tis 1 or 2),
-S(0)ale (where tis 1 or 2), -S(0)tN(le)2 (where tis 1 or 2), or PO3(R.")2, where each le is
independently hydrogen, alkyl, fluoroalkyl, carbocydglyl, carbocyclylalkyl, aryl, arallcyl, heterocycloallcyl,
heterocycloallcylalkyl, heteroaryl or heteroarylalkyl. 1001431 "Acyl" refers to the groups (alkyl)-C(0)-,
(aryh-C(0)-, (heteroary1)-C(0)-, (heteroalkyl)-C(0)-, and 20 (heterocycloalkyl)-C(0)-, wherein the group
is attached to the parent structure through the carbonyl fivactionality. In some embodiments, it is a
C1-C10 acvl radical which refare to the total niimhber of chain ar rina atome nf the alikvl arvyl hetarnarvl



[001451 "Amino" or "amine" refers to a -N(r)2 radical group, where each le is independently hydrogen,
alkyl, fluoroallcyl, carbocyclyl, carbocyclylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylallcyl,
heteroaryl or 5 heteroarylaficyl, unless stated otherwise specifically in the specification. When a
-N(W)2 group has two Ra other than hydrogen they can be combined with the nitrogen atom to form a
4-, 5-, 6-, or 7-membered ring. PRIERIRHRITTHOE PRI HeBRANENERde, but not be limited to,
1-pyrroltdéay| anchebanrvelplrolingt ibniess.staadctb thdrnasienipeciiitadyphadiicispacifieaton, an amino
glrlour> l%@ﬁ?&t&ﬁ%@%ﬁ@@mﬂé@&%&ﬁﬂﬂﬁg%@ﬁé&b%&iﬁ?ﬁ%}ﬂ%‘&fhé{i&%@? rﬁ@?&ﬁ%@% eﬂswmgeteroarl]kxlfl
allceny cyl, ocycloa aryl, arylallcyl, heteroaryl, heteroaryla roxy, halo,
10c arcfggﬁﬁjyororﬁoen { ét/trslfllljor('%o{mgeyt oxy, nltroé%rlrné frfnyf ples 8%%5"&5“0 g d%’: 12",

_C(0j01% *EORRNIEH 2 “@65 RS -N(12C(0)01e, N(Ie)C(O)Ra Ner)C(O)N(Ra)Z

N(Ra)Cd8iB) ﬂﬁ?hﬁ\cm?@(m)seel)i@ammbfﬁe pagurey Dyel Srisperen(wirdyaion ol TP Ppcily @ifledg (where
tis 1 omdd)yor PO3(12%, where each R is independently hydrogen, allcyl, fluoroallcyl, carbocyclyl,

Cafbocmisﬁii”ﬂh aryhiatalloxle m@%@gﬁusaékﬁb@@59&3&9&@4&%@@5@@&@&@9&@5&%@@@%alIcyl
and eacpf uﬂ%e 15 m0| ?es may. coan tl%nall utgg,rtlgutelg as defined herein. 1001461 The tent

"substituted amino™ a o re g?svto N-oxidés o t e grou Rd and NRdRd each as described

abolfe. RIBLidaS d4rpists Brapsrda-nyrt eSmREAY et gBﬁl‘f’é‘E’b‘B‘?’f&ﬁ?@ AR grbur s PeRample,
hydrogefupiag dhetheresperineido dinmereneytaimedic eftiercTindysed dorsianiitaetintsreoditlgfandifiar with reaction
conditidrscfarapatrtingobttheiNsoxidation! 20, [@0dd/dbdkintaiiohismiDatreiessite @memical moiety
with forpiiR, 6d NGR )L abrhiktet@iRvinhareFisasiaeiad from the group consisting of hydrogen,
alkyl, cygigalleyd anduaieraand (banded iouah.ang. gatbem,and Reieraalicyglig fponded through a

ring carbon each |c moiety |tse be optlonally substituted. In some embodiments it is a
c1-t4 %ﬁ??&%%?%ﬁ&%@ﬁ‘&?&ﬁf%ﬁdﬂ B & SIS ¥EFES Wflﬁll’ﬂfetsto‘%éﬁoﬁiﬁ%g%f‘%arbons in the
radical FFHE FRp el RyFeiriediitisierah s SpasrrAnPER widnetstrdiesraith the nitrogen to which it is
attachdigs tdifodegiots 1 dob-darniemefftbefedtingdtniess3 stftecubthenvigespesifieally in the
specificatipnnafAidaaiauRt antionalysubslitiedndepencanily Ry.OneiIQmRIa ok the
substityghie i dengkafiels L Riaker oy slombido At Jeietoalih LRIRIGHEIRRILCY! An amide

be an ar’% no.a acid or a J))ilde moI ule_ attach e toa compoun Formula (Ili t‘hereby forming a

‘ pro BudPRy BRiR EP IR 5o Cto S°ERIIREA W 2 SHAPBHA Eé'ﬂé%%ﬂ%‘&e AR W be
am.d.f.éﬁ@eﬁfﬁe“mee% aw&osw’eeiffkn@*fsaf%% Pikneendpbire dnieloniag e kRAGVIA 19dthodéf skill in the
art 30 aimced arrdraibylbédourttriny refedendeesdwitos Stivhcasr@ reldriecandiiiiutsicProtective Groups in
Organip@yNtiresis desid s ddsciepladin: Vit ¥ iGoBaad WNemb XAk N impkO8E st dikdspdneeEp orated

herein by LefRISRERIM LSRRI RG- IO I nLomatico Rl rand " Kafris io-anarematic Fadicalyith six to
ten #nqw%}qms 9., Ct C6-C10 aromatlc%cg 00 aryl) which has at least one ring having a conjugated

pi efctron System Which 1s Car ocyclic eg p en l, fiuorenyl, and naphthyl). Bivalent radicals formed

from sdﬁ?ﬁlut@ﬁ' ﬁ@ﬁ%‘é‘ﬁ@%@ﬁ%ﬁ?ﬁ@?"é ﬁfﬁﬁ’ﬁpﬂ‘fédf?eéfmm:%aé?ﬁﬁ&’%dé‘féﬁ%aﬁ?e named as
substitdisebysiniasyloneolleieaidu@ivairbiithed ditals oedi aordro mlvrisriden tp diyeydlictaypdetogrbon
radicalsrininsenpaase ne bid Bpbrelbyeremawalabne hydrogen atom from the carbon atom with the

free vajggiee 46 nampRd @y@edaegnaégeﬁet ledhenams afthe.coleshandingwnivalent radical, e.g., a
nap tth‘? tH:HoWIth tW(ﬁ aréomt Sﬁa qgﬁn&e azanhre g%go qqn quh&gglg&gqumvg@enevg%ap ears herein, a

numerical range suc efers 1o each integer In the given range; €.g ¥ing atoms"

means‘i‘ﬁéﬂﬁ?@%f‘@?&%ﬁ“?ﬁﬂf@&qm 8%ing atoms, 7 ring 40 atoms, etc., up to and including 10
ring atdf¥ TRES tEfiehistuiltclyndrnendyriiréiest o rsmorrdyp ofyeryetie e thqnﬂj§mwm‘ad jacent pairs
of ring adnms) a4 edjpanliniess statedwthierwise specifically in the specification, an aryl moiety is

optionglyespbstityiach Ry ARener: Btse RS et MTE Buake Heepeage BN «alkyk-heterpallcyl, alkenyl,

alkxggyl dcyclqal levl, heter 9&!8'?%"%' aryl, arylalkyl, heteroaryl heteroarylalkyl, hydroxy, halo, cyano,
trlfluorciiimea'f%]y’in trél! luoromethoxy, nitro, trlmethylsnanyl - Sit", -0C(0)-le, -N(W)2, -C(0)1t.",

-C(O)Ole -0C(0)N(nN2, -C(0)N pl{(.%%ﬁg%’“ dg(Ra)C(O)N(Ra)Z
N(R)C iNégFRa)Z -N(118)5 ﬁ ere tislor?2),-S ﬁere tis 1 or 2), -8(0)1/4(lla)2 5
(Where i"i% By 6??5‘6%?ﬁ ‘W’i‘gr‘éf BHRAER ‘%’ﬁﬁ%@ﬁéﬁ&éﬁ&ﬂ')w&f’& GRS PR IR
carbocybrwusée%@tg}%ﬂ%‘néw ag it geklirepodimteserrRyiid by Nere&fde%lﬂfalwylaﬂeybrmet‘er@m% or
heteroatyadicytd RBtid@biAwill iyl ariantalicpkirefersderantiondiaikide fiadicalinvher. arghanbalkyl are
as disclasedobesginans which-ae.onlionalinsuhstiied yRe Memes: of.hg sHasitdents described
as suitable substituents for aryl and alkyl respectively. 10 [00150] "Ester" refers to a chemical radical
of formula -COOR, where R is selected from the group consisting of alkyl, cycloalkyl, aryl, heteroaryl
(bonded through a ring carbon) and heteroalicyclic (bonded through a ring carbon). Any amine,
hydroxy, or carboxyl side chain on the compounds tlescribed herein can be esterified. The procedures
and specific groups to make such esters are known to those of skill in the art and can readily be found
in reference sources such as Greene and Wuts, Protective Groups in Organic Synthesis, 3.supsd Ed.,
John Wiley & Sons, New York, N.Y., 15 1999, which is incorporated herein by reference in its entirety.

I Inlace ctated nthernnvice ecnacificallyvy in the enecificatinn an actar arniin ic ontinnallyvy erithetitiited by nne



[001581 "Heteroaryl" or, alternatively, "heteroaromatic" refers to a 5- to I8-membered aromatic radical
(e.g., C5-C/3 heteroaryl) that includes one or more ring heteroatoms selected from nitrogen, oxygen
and sulfur, and which may be a 15 monocyclic bicyclic, tricyclic or tetracyclic ring system. Whenever it
appears herein, a numerical range such as "5 to 18" refers to each integer in the given range; e.g., "5
to 18 rifECTBETe FERAS o itinrradpierha AP eot AR IoEaR LIS F9P P ity ResHes et ihtgmentbeds, etc., up to
and inclodlimgti8s niistenspBilabenidiad iwdlbofdenviedeitobe eavirad dutebeteroaryl radicals whose names
end in 'joyd) byde@vatofienaidylregen:Ale i iam: Bamated with the fieavalanerakgnamed by

adding csigeng @%cmgo@mﬁe%ﬁ Lﬁﬂ ﬁ%{mp%@m GV BIVAIRRHALILAl £ 5 RWISNHEGIRUR With,two points

of att ch ent’20 IS @ pyri y| An N-containing "heteroaromatic” or "heteroaryl™ moiety refers to an
aromatlc grou%c °5%1/‘:5t Ié: sf"%"r?e of the skeletal atoms of the ring is a nitrogen atom. The polycyclic
heterod?ﬁ}?ﬁro‘ﬁp‘%ﬁ’a?%?ﬁ%@a‘@?ﬁ@ﬁiﬂﬁe’é fealideBro Atorf{sITh thie ulvdroring! rafdienskis optionally
oxidizewhl@®nie ommoranitrdigars aterwss.if present, are optionally quaternized. The heteroaryl is
attachegoto)thes igst Rfdhedpalesutndbiough-any: aem-aiiheiags) dramplasef hetrmanyls include,

but are poL NI ddQ. FEPINL-REH %@L&EQM@%}QW@Q@&;@%@ Ac%%% %%msgly'

benzofuran [, benzoorazol l, benzo hlazoa\él Q laulazolﬂgg 4|dioxep, mgy
benzo[BiFLS ]oﬁﬁze’ﬁyilﬂi"gﬁ des ﬁy‘i b EhZORAPATAGT S zoﬁ)i SBHBXBIYI,

benzocﬁﬁk?hxﬂmﬁemtzammwmﬁw%wwmﬁzE{ﬂwz\Srﬁ?ﬁyP%%%hﬁ WS%%FE&?%WW“
benzofmezakstpbdizenthi &zo) plidopnidtweivi fbetteid phbsnyiefrangothrempid®-they imidinyl,
benzotkiamelyhrbanzels, Glimigdazo i-dralauridinyt-cambasal catppalivy: eysionenialdpienidinyl,

6, 7-dihygdraraklexClopsiRld R BHEN I, Al PviRg i3t Bl G IRRER 7AIRIRNINAL QY] ¢
5,6- h drobenﬁqih cmnoll I 6 7-dihydro-5H-benzo|6,7]cyclohepta[1,2- c)pyridazinyl, dibenzofuranyl,

dibenzo %lﬁb‘h uran urazanyl furanonyl, furo[3 2-c]pyridinyl,
5,6,7,8?@‘3wlﬁ@i$‘?§?d?mld"6&i%f[aﬁﬁ%fﬁ%filﬁﬁ °%W§wﬁ@ﬁ%9&&e%meeaﬁwﬁa§ml
5,6,7,8fhaDrvéx araptrotyc| sbetef dypyriding ths othitw ol ykpiesita 20l tirdarolsih. indolyipghdazolyl,
isoindolyy Haghalbnyik dsmianie inydodeRaps lﬁ@&)ﬂbgﬁﬁm RYhésax¥azalyieptide. While preferred agonists

g g mgﬁ@,@a é:ﬁczx@ &?f{%ﬂ medzéei l@y @&ng, C{%ﬁ%ﬁ%&ﬁ%ﬁ%ﬂ&@%{'&%@%%@y'
1- p)é]gné%p lp-%( ’y ehAz Y“fh gr% gszﬁ%)%‘ S%gia(részél{lﬁwnﬁ %%Va;é}z%&f %tl m(%nyl purinyl,
pyranyF°BgFrS I‘sﬁﬁ%{’i W%\?B‘i@ﬁll BIpyrhHRRRRAEAITSR, prido[3,2-dIpyrimidinyl,

pyrido[ B phpd trindiriybiagyresyiend Wmdwh%yﬂﬁa@whbbymmyq@mmmﬂoqdmwl,
quinoliryljtise aititiok mylpjetiEne 60 6f i notinploeib whhte tiaiyB g e agolinyhe4ession of the target
5,6,7 8&@&5@@&&9&9@?%@@@%&&%@&@* arc defined in the context of the biological role of the

6,7.8,9- tetrah dr loheptal4,5]thieno d
g" t tl’ Lls’. y ?e etF {‘a%o at%lperT X eégﬁ alr utcradtw¥ bmd to? the ?ltaczoéli?/?mfe%razolyl

azo niadiazo hla
tnaz.nﬂhm%{‘ﬁ%ﬂﬁg’m%f’& SF éf?&’fébz/?}fﬁfﬁﬁ%% Pt&’ff‘efrﬁ’éﬁ?f[’ﬁ o %fa}%a?hwssﬁa“mmﬂwéw (i.e.
tblenyI)OfMHFéé@%Fé@@#l@ﬁﬁ%@@p@wﬁ?aﬂsﬂﬁﬂﬁé%&ﬁmwﬁe@wﬁlm@mheiwﬁbnalIy
substitutedrpiiiiedby monesubsiiteniscdimithhatevicgepengenrtly oalitdd hbteroal lGydn adkemyd, allcynyl,
cycIoalmmggmgmmma@gmwlmwgroaryl heteroarylalkyl, hydroxy halo, cyano, nitro, oxo,
thio thylsilan Jiichar 5.8 o G0 06}1 " er R52 N 0)OR",
%ig ([g{)l tl)ﬁ AL%%Le?Bm Gl Mt 32 h%(QJ;\éAIp G0 fre %%g%

-N(r -N(Ra)S O if here 5is 1 Ole (wh retis where tis 1
or 2), of B3 °éf2’°%’ﬁé‘?‘é°8%1 ¥ohe ‘i’é“‘ir‘iﬁ%“’p?é??& °ﬁ?ﬁ7rﬁ§8?6§°é?F“§TF<° "’ﬂ%?‘&&‘m?ﬂ ocyclyl,
carbocyetsrtksienaryreanhe pirrriteriard e nrorrehereras ek faky o tetebsnagintrihetersary lalkyl.
[00159Buostitated hetexbarghalspuinsleces aingeystembrsinbsitutedyiithresaDsumarmeoxide (-0-)
substityeRis s Ghe8, pyHaiRMbLN XIS 1 6 QRN eteroarylalkyl” refers to a moiety having an aryl
moisdy @deRAIBat 0 slacaNRaRiRt. @J;n@&%xégrg MR APRE RN ACLOD, WIRIG the

connec&‘lon toiﬂle rem. inder of the mol ecyle is th throu } e a c lene group. [00161] " eterocycloallcyl"
refers t0 & ota B EIREmDS &H ASH: aera‘flc e rag ?%%‘r‘ﬁ’ﬁ?fls%§ 1 ESRRRRE carbon
atoms %ﬁ?&‘rﬂ‘@ﬁé’%’%&“ﬁ%f@f’&ﬁoms selected from nltrogen, oxygen and sulfur. Whenever it
appearftiesb e em/irerdodlisantge. Stadhisige! o b8bmaforsHit.2 achtititegemnithiegiveatange; e.g., "3
to 18 ripgiatamseniopsislatiaidheetees eeaiad grauRiay eansist.eha thg.atems, 4 ring atoms,

etC.4 1,0 ANAIRE NG 1 8,110 ALOMS RS es MReainantSa it GRat A hsg@m cygloalicyl. In
some embodlmen it |S£FL?4 C10hedt%r€90}/cloaljcyl In some embodlments it 1s a C3-Ct0
sta

hetero&JEBA M P?jmf)ess S Ot E WSS S pacicamy n fhe spacTichASH 'tsrtfa“ﬁléi’é?&%ﬁ%gﬂ?:ﬂ radical
is a moHuER R 28RS ERETIEY clic or tetracyclic ring system, which may mclude fused or bridged ring
systems. The heteroatoms in the heterocycloallcyl radical may be optionally oxidized. One or more 20
nitrogen atoms, if present, are optionally quatemlzé%l The heterocycloallcyl radical is partially or fully
saturated. The heterocycloallcyl may be attached to the rest of the molecule through any atom of the
ring(s). Examples of such heterocycloallcyl radicals include, but are not limited to, clioxolanyl,
thienyl[1,3)dithianyl decahydroisoquinolyl, imidazolinyl, imidazolidinyl, isothiazolidinyl, isoxazolidinyl,
maornholinvl octabvdroindolv/l octahvelroieoindolv/l 2-0voninearazinvl 2-ovoaninaridinyvi




35 [00171] "Protecting group” has the meaning conventionally associated with it in organic synthesis,
i.e. a group that selectively blocks one or more reactive sites in a multifunctional compound such that a
chemical reaction can be carried out selectively on another unprotected reactive site and such that the
group can readily be removed after the selective reaction is complete. A variety of protecting groups
are disE8YsH Ths fean affstive apTu| oo B EpReAFRIDEIES ik 2RPURE "BFBHRiA &SI RS HPeMgANic
Synthegis;ribdi belrdiriitaon sudbdientid ibEc &S resddd enylivoide (1089 Fonae iawrp e daedd toachoxsprotected
form is wheieaJees! BheQkithe BydiRX)-grat s RISSEREIRR GRNROMRLIR REAIQGLGR, 8- hydroxy
Proteoting MNP keI ATIRGR AN Aleh e gﬂ%& q,r@gtapmgmmL%J&@%&r%ﬁgtsﬂh [00172]

"Solvate" refers to a compound a.compo se egte Eé dor a pharmaceutically
accehtaBTE sacl?dt’ﬁ%'}‘é%eff‘fﬁﬂﬁﬁg/sal‘%%‘fiﬁ m&%{’tlon WiEh B8 &7 Fﬁ%ré PROTEETHEE BY Fpnamiaeetiticaly
acceptabhe g IJenemmnn selishgedassrrnitindreRpUeH SIRBRmEER SHtsmh Efé%‘?h efebripound of
Formulaiiesingsdivatt sigfathe. Gbenpaidoasvilatirndeminiog es thepeohid (OQbESE Bubstituledemeans
that thegierencasigrer R mmay he sisbstivdes vwitb:aneonmeoR: asaitenalghoy pisindivigiady and

independenly, seles Eeagnimq&ragx&aql!ecaﬂys@c'ma%gysqigla[mmkwmdv' carbohydrate, carbonate,
hetemar (ﬁ{l heteroc cloalle%/ h drox akoxyrgalr;{hat%g mercad?lto alle th|o ar Ith|o e%{ano halo,

carBdnif B AP Bo R TR YRS "t hid ey Ana |§Iotﬁnoc‘§f§tr11“§to RS TR R Sy
perfluo?@&ﬁ?éif@b‘ﬁ%@ﬁﬁ@t@@WP %ﬂ?ﬁﬁﬂmgﬁﬁﬁﬁwl gU‘FF‘dﬁ%ﬁW 1%?51‘%9@/‘[’“‘3‘%6%&%“’&@8’3&% amino,
includirberefimdocaebliviatishinted ByrtirepdGcdroeiiss arwdt inatiortie ctedetoriatiids thérbif
Di-substitechasi el QRS Shsgmpassdhosambiahfern adirgitageibeiomitbbreditraganof the
amino graup; s&&wgm&@b@%wa@%&%@e&@%@&&%&a@yﬁlm&% Rystituted, for
example acxclo bstityent ma%ﬂhav?eI ea@lldg: Sld]b§tltugeq ore i carbo S, and the

like l?h aiﬁ?%‘tec'f”rllg gro ?Fhﬁi‘/ e pro?ectlve erivatves of the apove t?tueg?l S are

known %5 tPraResitsRs Y i ﬂdre‘%éﬁca‘i‘k?m%ﬁ‘/‘%éa’fﬁﬂiﬁ ‘?ﬁVFé’Fé?éﬁéeg%B&ﬁ‘S&@@‘é’éﬁea%W above. 15
[00174piSu areydf the fbpsidiodind yrotpss of3-{ispto nahioulistiditedsalidbis Setoptionatijesuisstituted aryl),
-S-(optigaally substituted heteroaryl), and -S-(optionally substituted heterocycloallcyl). [00175]

"Sulfinype {ﬁngt Qﬂ@éﬁ&t AN HeaOdORIAN AN S %@%@J&)@M&&%&Qﬁ@gﬁ%ﬁ%bS“tUted

) stitut d ar onal JbStI'[u'[ d heteroar

R |ona<iP e e e O S L
-S(02)-{HIB: W%’Eﬁo"éﬁﬁﬁ’f@ﬂ“ﬁﬂ&ﬁ)’mﬁ(’é% élf?‘?ﬁb‘é&ﬂﬂ’f&%‘%ﬁ‘ﬁﬁ&g tS‘tG%)“(&‘ﬁﬁé’ﬁﬁW
substitmtedesnyt)of-8i823: (wptivkintyos ahystititeatbreteredryl), and -S(02)-(optionally substituted
heterogyeiemlkyhhe RO fidknaulionmyaidyizee saulianamidns efestiona vais0) 2R madicgbivhere
ﬁafh Rcba?%%ﬁ%%@wmgmeﬂﬁlemlyymmm%%%%?mm@ggeasme ?;Jlﬁ(éd Q&lﬁﬁ'&é}‘é%l w,%ﬁ  Th

eteroa onded through a ring carbon) an ete C onde aring carbon e
R ggré ansxlr% ERIRR of 1 'gggﬁﬁéﬁ Q %él mge HBt’gvtakelln%o %gr%xamqft%t 0ecnigtq.rlo to which it is
attachdi B ORH 1% “@m%“‘&rmffﬁ%fﬁﬁé?é’a%ﬁ@“‘fﬂ%ﬂ?é“@m @mmﬁ?ﬁ%ﬁ?&‘fa Sulfonamido,
whereidegeastnRufis. Suleervenni desteraidiprepicaissisn gl ocelin brith 8y 3 icatid naelio sdidemplsisrisidoralonie
sulfortanigadgiodreids fapiienally sulisitifiedr yohepoinete chthesuldsiniells deseribadsiabatkyl,
cycloalleyk, Mﬁ&w&%&e&&ﬁw@dﬁ 2% k@n&}i&é@%ﬁwﬂkﬁmﬁ%ﬁuﬂaﬁ%ﬁ%@aI [00179]

ref rs 10, a-5(0)2-0 ?bRséS elected from the ar ting of alkyl,
cylcjéoal tms etero%§[3 ) on rougharlng carbon d° Neteroall c;%fﬁsfﬁ%n(? ‘gﬁ?ougharmg

carbon)llc bﬁ‘é‘fﬁ’ ol i’8 el %?@Hmoﬁaﬁ‘mﬁﬁﬁ‘ée%wzbﬁﬁ@’%ﬁﬁ?ﬁ%ﬁs described
for alkylueyreitd/ b, ﬁa@b‘EﬂVF Fespuatyels s HOt1ed] ks szt ervgrotipedire @ecified by
their comientianal, shetniedkiones inkdeliv rittenllfy oruitef totktinedtheyee gual paineotapass dheagiemically
identicalssidRsttents Jlkyamw%m@&ﬂ%&i%ﬁ%@twﬁﬁmﬂm&% Giftopifaldiad)- IS
ewatseteapm%!dz AR SRR U IRAl NG iR RALINE BloNAIRS el ds.ghisig ine and
amorphous forms of those compounds, including, or example, polymorphs, pseudopolymorphs,
solvateE P ERL 2 THE 0 ST B fym(%'fpﬁnsgﬁné‘fﬁ‘cf g 40 anhydrates), conformational polymorphs, and
amorpﬁ%%ﬂo?r?%"@?ﬂ‘f@%ﬁ?ﬁf@ﬁﬁ%“&éﬂ e Phaaisttirel errepedie simiea linaedRs sy 2dlymorph,” and
"novel fomantsndagelsenussith pteiaiamgeabhishedemiapd arewyiesnidednblogdcaldidryistaliins add
amorpheusformsebibaicamnpanngemaiidingnfuexanpnie pelvmarphenRseHdRpelNBRpS, solvates,
hyd/ates, HPsOlAISHRRNRLRR S UnGuding AntMdaies) - ﬁ’xﬂfgl@éﬁgﬁrlé@eozb/&%%p%’u@@d amorphous

forms, as well as rpthtures thereof, unlless a artlcular crystalline or amorphous form is referred to.
100185 T R S o B S B e & B e SR B ey S OTR L A s rRomy oAt
pharm&&8RRTERAY acceptable forms thereof. Pharmaceutically acceptable forms of the compounds
recited herein include 5 pharmaceutically acceptable salts, chelates, non-covalent complexes,
prodrugs, and mixtures thereof. In certain embodiménts, the compounds described herein are in the
form of pharmaceutically acceptable salts. Hence, the terms "chemical entity" and "chemical entities"
also encompass pharmaceutically acceptable salts, chelates, non-covalent complexes, prodrugs, and

mixtures. [00183] In addition, if the compound of Formula | is obtained as an acid addition salt, the free
hacea ran bhe nhtained hyy 10 hacifvvina a eoliition of the acid ealt Conviercelvy if the nrodiiet ic a free




1001931 11.2 is alkyl, heteroalkyl, alkenyl, allcynyl, cycloalkyl, heterocycloallcyl, aryl, arylallcyl,
heteroaryl, heteroarylalkyl, allcoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, sulfonamido, halo,
cyano, hydroxy, nitro, phosphate, urea, or carbonate; 100194] R3 is hydrogen, alkyl, alkenyl, allcynyl,
cycloallcyl, heterocycloallcyl, alkoxy, amido, amino, acyl, acyloxy, 5 alkoxycarbonyl, sulfonamido, halo,
cyano, Bl xysrtBrsdpeon habmay frrinp thigs e laom or iphiitogy sjemads araranemifiedige 4t hydrogen,
Cl-CAnwidib, :CaL @58k enipra@2ub sdboymy] , AOBOSeyciDadioyl, Edistensiyk GG 4all corgou@ratamido,
amino, 63 nlodufadagyleniy Cloke 45 bifananmid gronalom 6N e, thyErd iy oD fikalanckd.cif0 1961 each

instan 9 iS4 ands Gls g palley, alkyl, or Cr 10
th?ﬁgfég&igy%%(%qg% In sgé%?g% Qggjr]ﬁej}%g ﬁ?é%%ﬁs%ﬁj%gé% r Su&%%ﬁﬁ%%g}éf% irgcltgding but not
limitéd 6@3 112N WheTeIn each Tt 18 Independanty hidrBg &= ankT: BB aIkyT, Rafbocyclyl,
carboc ARBYIY SesAesraAttTe thr GEs e RE e ﬁ%f&’dé%@ﬁféﬁﬁ?&?ﬁgﬁétwaw%‘ﬁ%éféFé’%ﬁ‘ylalkyI, or
N128126mgectprripireditbgetiaerto form a cyclic moiety, which includes but is not limited to piperidinyl,
piperazinyl2ams: perhalinys -aosenesaasd Bnenis: R (xihsnskdassiltsge or substituted amino. In
some qeypRYIFRRLS Bris JASHRRIIWES Q% SHRRHIUCOARIRTORlN: T AERMAILABOLIRE, I,.50me

em dlmg&wtsb%}&;s a moiet 9f FocrimltJeIa Il andlicvggeretn W, is %rglemtbse selecged from tarlle roup
consst‘fﬁeg o?’uﬁsubn%?ﬁttfteéa _ 3r‘f§suaﬂsﬁfuféna%?§/?, substi ﬁf’gfﬂ'eﬁﬁ‘eﬁy S Gam SHTed brEtBLtiey
heterodPeiffeRatimmgthiie PHIHOEMSd to pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-4-yl,
pyrimidfit2 4|, Redidthictherdwimemmp yressing 2 npkicnth suitzsintite cheshads rstitermposivoniowyolic theteroaryl,
unsubstituiesheysHbstitutachbicyeiahaierpaiyl: anheieropnd-corap sneivakeiemaianas as ring
atoms, LRSHBRINEY QES YRS HRCD el er AR R BRRSING. 8, ALE9RN NG A0 DRIG aaRd.comprising
t""olg!tro.g.e”oﬁnﬁn?s‘s:omf h""tﬁtﬁ‘??ﬁté’dﬁs rh?‘ﬁtgﬁ%n”'”‘%%&é‘ﬁ&”dc‘?ﬁi‘é”% Sing aloms, unsubstituted or
subStitdt d“ﬁePerocyc o%alﬁ:aﬁ Ncluding but hotIMItad to morpholinyl, tetrahyaropyranyt, piperazinyl, 25
and pipBfidPiA“ti&ubstituted or substituted cycloallcy! including but not limted to cyclopentyl and
cyclohddgits] 0Bi98L" linsame eibbdirrentsnBliy nncofdherfol lodimimdigifelsonditions or by
-CH3-Ghykk3oG béfofitd)y setimeémp funid NssdriBan kil 1 Thig/ Q20 Gholugoriaambedimants, B is
flultﬁst'tufajgggmigmmmdpa&@w@¥Lahffx&mgly&%gggmyk %QAQLQQJ%@ &gg&aﬁy&é@@kﬁl@é aryl,
eteroaryl alicoxy, amidp, amino, acyl, acylox oxycarpbanyl, sulfonami alo, cyano, hydroxy or
nitrg{; eg%ﬁgo’ \?(\%/ﬁ%lg ' & Ilﬁﬁgfe?oﬁ%ﬁfglfgﬁqg %’ilc n%c%%%%%ﬁ'hﬁ% rocf'_!%)/dglcooéllfféc;’/‘ffyd;’;‘l%/tiz,hheteroaryl,
W I
10 alkdGr 4R ming: ﬁ&l?sﬁﬁ??BW;‘SP‘gﬁl?Bﬁ% A SRR R R e o 208 HiYsome
embodiméntise Af pdnmélise rselde fd P 4r&irrtite Hraafdennsidiirmgsion kprdgenis amesdbstituted or
substitwtgetia) Ry/letunspdhsiitpd echar duksiitnteghdede roalkyywmstilastitie of r 18| das il et atkeny |,
ungubﬁtmmmt ﬁgb%’@gf&gzauﬁmﬁ,muﬁm }Qﬁﬁé&R M@%ﬁ%Qﬂh%%ﬂ?%&?tﬂwﬂegﬂr
substituted .heterocycloallc some embadi s. R' is unsubstituted or substituted aryl,
e B B e B LR A e or
substit A hETEFB AP RS P2 In EOHrE SRS A AS, W& RO Benitt AR yr ethe frtawralittxy,
=substhiett SresnEs ter et s Ao s R Tk (gk e eRREAIMBOdHY s fracirrb ettiivients, R is
unsubgtitsthe th dre sciystitotednd oy tucinsubstitttednotiBubstitutadit ey eikyr msultstitubachpricudpstituted
alkoxycam e parerasvb sitgtackopoihstifaied ssHomRI e 30me e IRRAINRRISIR s Rkalo which

incl S bz oany 5 ime ' . £, 9roup. consisting of cyano,
i s ﬁa%%%%tft{gﬁ%?%?%%‘é%@%ﬁ% hat%?ﬁ%‘féﬁ%fﬁ%‘%‘?ﬂ%ﬁ%ﬁ&eﬁ e and
IRl

carbonSiE™ BEFOIER S B BT RS A R 1Ry | AR S R A SRR Fi2hropyl, i
butyl, tERidRyI-S8e - BIRYE P RWrOHe LTBHTTe Pt Arokrborteridniuermide e hepranidpservives alkyl,
heteroalieylzmitecimyticaliaymp foyieleslieydoietedooy dloditky|, aryl, arylallcyl, heteroaryl, heteroarylalkyl,
alkoxy jeuiiglora maia O Ry, ralei @k Rtsoxycarhonyd.iswanariklay.or hydroxy, 25 Rl is substituted by
PhosPhaie R HISIPSHIISC LR, A SURTHIHIEY MISR QLEATRORIZAUY. AT FARORGI,H00594) In some
embodiments, wralgsnsR' |sSS%Ik l, heter%lI%Xg,egtlgseany}h%!tlgyagég,Sc%gtl)%alkéll, F_gteroc cloall yIfx aryl,
arylallcyT heteroaryl, neter agréﬂlgﬁtéy/jle, alk8xy, amido, aming, acyl, Acyoxy, 2RSS 55?6’0‘”&9?, or
sulfoneiiiriy fi%ﬂ%‘tfa%mal‘é'a%ﬁ%aﬁﬁﬁl@afca{ﬁgﬁﬁsrﬁéf%%ﬂm?aqw noipeahsAllaaeloalkyl,
heteroeyologddcyl, aryl, arylallcyl, heteroaryl, heteroarylalkyl, alkoxy, amido, amino, acyl, acyloxy,
allcoxywarlpginyhiesd d imneics itednalosrayangichy depxeronnikencn aiiodavhighualik wWeibeigroaliyls allcenyl,
alkueylmgxfééaé&cafl@@%;%{a%kgam A atylalkyl, belareanhyhelena ﬁl&?ﬂ&&l‘&ﬁ?&(a&@}@& amino,
acyl, agylowy, alkoxieartionyl, ot culfonamido may ISall b6 Substityied, [0p208] Inaome

PR Fselectad trom 5 T unsubsti

I
embodimen same e group consisting o ?

]

v SR8 (3d o BibSituted alkyl,
unsub<BEeR OV GRASREERRGPHEISTIEIROT: unsubstituted or substituted alicenyl, unsubstituted or
substituted allcynyl, 5 unsubstituted or substituted cycloalkyl, and =substituted or substituted
heterocycloalkyl. In some embodiments, R2 is unstbstituted or substituted aryl, unsubstituted or
substituted arylalkyl, unsubstituted or substituted heteroaryl, or unsubstituted or substituted
heteroarylallcyl. In some embodiments, R2 is unsubstituted or substituted alkoxy, unsubstituted or

substituted amido, unsubstituted or substituted amino. In some embodiments, R2 is unsubstituted or
crihetitiited arvl 1inciithetitiited or cirithetitiited acvioyy 1inceiithetitiited ar crithetitiited alleovvivearbonvl or



10 substituted sulfonamido. In some embodiments, R2 is halo, which is -I, -F, -Cl, or -Br. In some
embodiments, R2 is selected from the group consisting of cyano, hydroxy, nitro, a carbonic acid, and a
carbonate. In some embodiments, R2 is unsubstituted or substituted phosphate. In some
. embodiments, R2 is unsubstituted or substituted urea. In some embodiments, when R2 is alkyl, R2 is
methy! {8, Treopphoindpribypresenb ipsprticrmay alypl centrin ypaylrplrpirioas gl nthie SIpE 5t 880206] In
some amhodinents: wirenRdcdiscaliophdaetesoaleyle akemppoaltsymylbopdicabiasd widtedaaysloalkyl, aryl,
arylalkylobetetnand P alerapralior RIEORY 1 BE Do AN ACYY). 3QY Ipidlicaxysarapnyl, sulfonamido,
or hydroy, L stbstiied by phosphate, substivtied by tres, arsubsiied v aibonate. 1002071 In
some em o_a?ments,pw%en 15l y ,eﬁeteroalkylr, alkenyl, allcynyl, cy(r:lloalslcxﬁ,y ﬂete?ocycloallcyl, aryl,
arylallc§VR&®roaryl, heteroarylalkyl, allcoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, or
sulfonaif¥iti8] iMerpBnsesastitertebby Bnehpicshpreoicaliyh Hatelkodtytisilics sjdmiHt prpErdsrciesdlicy |,
heterocyetealiay fomiyhenatenastyion kekysbasmbiaianinAn@c yhdapiox ymbdk iepeatipein ke sstforamido,
Eaio, cyaﬁ?qnﬁu@fwm%ﬁiﬁ%@&ﬁ@%ﬁ%gmlmbn%ml%; %%@W&ﬁﬂﬁﬂ)é'nﬁgﬁép%"cyh ; y
eterocycloallcyl, ar eroaryl, alkoxy, aming, amino, acyl. acyloxy, alkoxycarbonyl. or sulfonamido
ey e R L BB T e B?ﬁﬁgﬁ%sﬁ%%ﬁﬁ?ateggﬁgﬁ%’sﬁ‘ Er

_ ). In $6me embodiments,
q is*8n AEEEF BT RSB BB BRI & %h i gRPIos TS bR LB St SR, ¢ is an
integernafmer oy worersaknso dihdmms ) qustaindhted arlayfd4cnon2b &1 trpprpeorivismdhn e ointie
compouitthaiidrgtmsiadts RIdsnibstitianocioselanietiraitotiseopreflapycomnsistiag ddayer egansitiaiibstituted
or substitiutad,Alkyhss stbsiittitag Qbaubshtited alkanapdrums ustittied Qesubstituted alicynyl. In
some %t%pﬂﬁilﬂgg;, R3a y&gg%tltgge%m oLsu %u&gggtgdar&igqﬁgétg% ed or substituted heteroaryl,
unsubstituted or sug‘?ﬁgute cyc?‘oaﬁcyf, or unsubstituted or su stgtu%e_d etergcycloallcyl. In some
embodffidhts” LBPRsH kst e BB tittdeh ARExF ArrnB ettt SabShtd artiio,
unsubstiRersirbess Nbdeinuied 2avrrdsod Rraprieinsrpisd BN Teivesp RBsteriEups tinpeldesielswbatituted acyl,
=substithitedsonshsHIKkedPacyimmssins st UiedkorsubBIft e chahadxpgatitifiyleroy Syigthstituted or
substituigd.suifenamidRdR-Ra o RMRAINRRL 1833 bal0: PRiphisusolyaordel koigdr. 1002101 In
Some %ﬁ?ﬁ%ﬁ&h Sdcgaﬁalé; %ﬁ%‘fm"tﬁ%ﬁ[&% HE]?O%%B%QFE%QEA%H‘Q&J&%“%JB&P&P%@J%&&‘%PO- In some 35

embodiments, when R3'Is alkyl, R3 is methyl, et ¥ ropyl, isopro yl,, n- butyﬁ ten- butyl, sec-butyl,
perftyl, RERH AP IR R E R IR SR AR S eeppea B 2 £ B EIREB Tents, when R3 is
alkyl, alR¥A3A,"afteYisieain, sheledteehyrebytiodmeyboneitrotiearamiting sty obnsihen axthrdoeacy |,
acyloxytedk oxysagen yhoetustilfio havinidigit de sulsstittediwitiean €68 mbnd oWatkytehietgraalkyl, alkenyl,
allcynyhefey ioamlikvhich etarnoyeloalleyl sarpthrnetaes Akealkaxive Ritke 29RING 1@ QY @6y ke 40

alkoxy oA SYHoNAIAa, a0« CYangnAsR Y 0L iR e achah Wbl Al heletRmly lkeny!
allcynyl, cyclcgallc;ﬁih eSJetExOC¥C|otackkau|ﬁ aryl hgggro%%yl, alkox ﬁldo,,am{lﬂo,hacyl, (%‘;X'QX ,
allcOkyEATBONYT of SURORSAMITO Ay B S ifﬁ%(rfnc[% S¥Th §6e embodiments ortthe
compothiEFEratgrin SRS RS JErR b & 5 im ek Sttre o2 etk Astes 2aRde-HCHRINRG e ieiteAmited to
masubstitutbs, chsuubreith teadr@iiOdizdiscHhusbrve trnbiobimie it RB iy, mrsyibseietet roemsulgistituted
alkenylhingluding kit Rokli e 40t to s Stk ied ©asuhatiuke cEd-Bbalienybin samestmbodiments,
RS is upstbRlified RlsulstacA MMM LnEMMHAGBUE08, iilles 1o dnsubshiieal sulslied
C2-Qoalkynyl, 10 f,?fng 51&@‘[?5%%%%%’ ?ﬁ 2 ftfeé‘fo%ﬁtlg“teds or substiuied cygloalkyl including but not
Iimif’ed oun ubg itu eg1 orstbstituted € - &sgcyq oa r)‘/’T?anpsome embodiments, RS'is dreubstituted or
substitGRIEPHETEHSESEbRIRYT FrrsEAE GBI dRerdaistp sttt triibsktmbdhatkroallcyl
includirgrloeikvidetiminstialioylinst bsitlinddwrraatiditerten @iyl Cadretarbrdicykatnsdrprenethilodiments, Rs
is =subsiitistedenr:su kst uiacmlkaxylirmRiding but not limited to =substituted or substituted

tCl—C%hk@,Qéb@x@?m&%mh@@mﬂ, 28 ,er@@)aﬁ,i_we@;h@tﬁyteﬁdgﬁgguﬁ,sﬂﬁﬁeftmﬂe, Lﬁ@dﬁ%@t Hagyeul ngtt'_itmtit%d
01Qu [ Cl- n.spme.e i . R5 is =substitu ubstitute
e Mol o e e S G G s T e o
acyloxyf VETstBS A eY B SibStitteact R c4akpmay L aret et dPempktibsaspaibbxy carbony,
unsubstiteedgrlsdssyitatdes btteaairitdbyobtrrsot il orssst ritegern@iivulfonamido. In some
embodments: Rstisyhalderyvh ioh(idkid)atyl e lviere-Byl 4l sibyha-cmbobiniciaisn BE igselected from the

group cRRSiSHNGLAfGYeRNLR YIERXY o ARk BIGeD SMBALRELSIARINRTS, RY dfi 1R,CH3, -C112CH3,
n-pggp%bls(ggg@pyl, -OCHS3, -OCH2CHa3, or -CF3. 1002131 In some embodiments, when Rs is alkyl,
alkenyl, aﬁfcynyl, cycloalkyl, heteroallcyl, acyl, alkoxy, amido, amino, acyloxy, alkoxycarbonyl, or
sulfonamido, Rs is optionally substituted with one or more of alkyl, heteroalkyl, alkenyl, allcynyl,
cycloallcyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, =tido, amino, acyl, acyloxy, alkoxycarbonyl,
sulfonamido, halo, cyano, hydroxy or nitro, each of which alkyl, heteroallcyl, allcenyl, alkynyl,
cycloalkyl, 20 heterocycloallcyl, aryl, heteroaryl, alkdxy, amido, amino, acyl, acyloxy, alkoxycarbonyl,
or sulfonamido may itself be substituted. 1002141 In some embodiments of the compound of Formula
I, R6 is hydrogen, unsubstituted or substituted alkyl (including but not limited to unsubstituted or

substituted CI-C4alkyl). In some embodiments, R6 is unsubstituted or substituted alkenyl including but
Nnot limited to =ciihetitiited or ciithetitiited C2-O0GBalkenvyl In ecome emhbhodimente RA ic 2K 1incrihetitiited



35 embodiments, Rs is selected from the group consisting of cyano, hydroxy, and nitro. In some other
embodiments, Rs is -CH,, -CH20-13, n-propyl, isopropyl, -OCRs, -0C112CHS3, or -CF3. 1002191 In
some embodiments, when its is alkyl, alkenyl, alkynyl, cycloallcyl, heteroallcyl, acyl, alkoxy, amido,
amino, acyloxy, alkoxycarbonyl, or sulfonamido, Rs is optionally substituted with one or more of alkyl,
heterodfiéyEshilédinhetatid mftrscy etotliepheiordisplrdarditaaiyhdsliud peras fisaitesddpraamatd ¢bighnino, acyl,
acyloxysradistonttasiiemmde Ay sislionamitts hdkinayadwesrivytlioxbdleRiligineas foofrywihidhialky,
heteroq@&g&@}gpnyl alkynyl cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl,
acyloxy, al ifopamido se| sUhs d. 1002 In.so mbodiments of
the co %@é%%rfdx% oermgu Bafﬁyg{ epmru)m rg%/ Eée%goe lamfvj(fn glé)lc%%e %%em ’lb‘??fo f the

compodstosIraTi A I h"/Zhlérea“B&%‘iﬂ yl"f’fb§8?f’f%d gﬁ?ﬁﬁaﬁm%‘ﬁ% o 1%55Wfﬁ§5ﬁ°%??&‘%‘3@ an integer of 1,
2, 3 or #bjoueebi hetmvisleisd enfi trhigsPRIVEYunsubstituted or substituted alkyl including but not
limited oo 25y battled alobtg etk i@t kaluatad! dneome embbodimentsyt RSdsnd astdastitbéed or
substitigeegoucioalien im&uﬁh&w&r&%&aﬁ% RuBst s ttwad o SHbstibie e a fadrelaalicyl. In
some empodmrqegts gg@ QgQrsggmpe s} some.ey mbod ent%bgig IS Htc ubsf}}ty};[c d or
substituted he eterocyclo aﬁ< inc ut not limited to unsﬁ%stltutma or substl tute

C2- Bld?f’éﬁé}oél‘fi?w"' FEBHE %ﬁﬁ%‘b&ﬁ *’é’ﬁ'ﬂ%‘i Rerreaiee it isH e swtine kR SIS Mhcluding but
not limiksdfarsrasers tieetdndng ptdeb s d@bicood pohiears Sneyivo O foGEDS) armetieRD-tswalisodh-the above,
in somevembedimenis hfeis, sGii2AcaGHRAGHR a3 Tl 2C HAG Dack GGG A3De, gdien SGIA2CEIIY-. In
some ephRdiRgN LS MRENE dfaliileb By cedit{ 61 aMolSalBual s @R hbR); S1e] %m%ng

o B R QR LRGSR Qd'mﬁng;l Q&thsgsqamg Qafrb% A b Y3 2BRELA S0me
embodiments, Y IS -0-, ~o-, - N(R9)(C=0)N1lI-, - (R9)C(R9)2-
(such a"é“ﬁ(ﬁ@f@iﬁt‘”‘éﬁgﬁ’cf%ﬁﬁ? a*?@ﬁkﬁé&)%i NEE(?FIEP& At g f%ﬁf(‘f’ﬁ%)’&?li’ﬁ ),

-N(R9) by- N ietborkly (O14p@plg by LK CERO HR S - eﬂﬂ d6nitvdntodimbtat-epyl e} 4 EFR0) z- and z
IS an iniedy&E el URled safed of802R5pdrifcdine drmipediimentsueXinig sl 2s oGl 2IN{EtiBkd by

-CH(C 1133 Nl subsihabed Mbidnliddephiden®y 48 )atGH b3 EkehD SOMS1QRRAGHT Al Scktdhti§y,

NCHI g N GHRCH I CHR M (O R G Ll HaroQUAR0 AL some

embodiments of the co ympounds of Formula'| Wd is a' member selected from the group consisting of
=suBbtERsES %‘ﬂ'bs?ﬁrted heterocycloalkyl unsubstituted or substituted a }/I and =substituted or
substited- ﬂ@@‘@arﬂ@ﬁpsﬁﬁ@erﬁﬁﬁﬁﬁneﬁ%@ﬁ@% ‘gﬁﬁélfﬁakeﬂ‘@r)%&?tut@%ﬁ&ychc heteroaryl,
or uNSUNBHICIRN@!) s NBTOMBINGRYC Y (ROKEDR A Heresaner@InS CRIORS itdeids ik DieSiClidi@Bteroary
having @hleast 0ae})etetatoethac IigVslishatelp anybaying pfdasgkanamitiegen ring atom. In

some ebadii Qﬂ&%a}wdasm lﬂ&é’rﬁ@ﬁiﬁﬁ@f%@[&&é}@l\égﬁ@@ﬁyﬁ% D@J@m@ms e.g., a bicyclic
heteroar ‘%I havmguzé\tl a nlt en ring atom %lgp eembé)cam nts, W c%&: heteroaryl

havl?r?g {WO ﬂeteroa?&nc I'In W IS COﬂ W] fn SOﬁeegﬁ%en |men S IS asnlcycllc

heteroaf?%@fﬁ%ﬁ?@‘ﬁ%%ﬁ’ﬂfﬂ@%?ﬁﬁ?@%ﬁ?ﬁ?ﬂ‘f%@ ﬁ?@f@’%&ﬁ’%‘?’ﬁ“ﬁﬁﬁﬁéﬁw % 7€M embodiments,
Wd is asibitipetic fretiraaiydravingfoertivshoatoms, e.g, a bicyclic heteroaryl having four nitrogen ring
atoms. g SoMeRIog A S IS martpst kyiedfios dhstlfed doaiaingsidelsqiyvaz edapa, ddl] pyrimidin-

1 -yl, upsubatitiied %&%ﬁgmwﬁd&pmﬁ@@\m@m%m RyragRiold2-dloyiaidipsay!-
uns wb"fed or substliguted 6- methxl esuc onma or un ubstituted or subst tuted,,2 0

6-amino- purlﬁeeé%s/ n som em odlments |s onem(t)eigtfle oell%wmmgi\leﬁN--- \”il /----Ra
INH R1ZRRE JoesRmeens e ise ’pry LA Barss iR mseahesrss, 3ﬁ51‘&?néf‘§ﬁ’sh%‘iei’8é?§1‘dh‘§ﬂé‘?’ﬂ%ycloaIIcyI
cycloalldydarbenintensc drisersaiti ereiiiratkaryptarybippipdreai doci o2 alemso ineteerrdaimentsinWd is:
R" 5 (0229 knsomevemmbactiments, \WatisidQo 30 iksanieenthodiherisoMid isidflOR1 1 In some
emboc’@g@%&% iéc'axﬁlﬁle; )p?ca }R%\Bﬁr‘l‘ ;an hexynyl, and the like. Unless stated otherwise
35 specifically in the specification, an alkynyl group is optionally substituted by one or more substituents which
independently are: alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycioalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, hydroxy, balo, cyano, trifluoromethyl, trifluoromethoxy, pitro, rimethylsilanyl, -OR", -
SR®, -OC(0)-R?, -N(R"),, -C(O)R?, -C{O)OR?, -OC(O)N(R"),, -C(OIN(R™),, -N(R)C{O)OR®, -NR*C(O)R", -
NERHCOINR "z, NRHICNRINR D, -NR")S(O}R*® (where tis 1 or 2), -S(O)OR® (where tis 1 or 2}, -S(O)N(R");,
40 (where tis 1 or 2), or PO3(R%),, where each R® is independently hydrogen, alkyl, fivoroalkyl, carbocyclyi,
carbocyclylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalicylalkyl, heteroaryl or heteroarylalkyl.
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N 10RI 1002321 In some embodiments of Wd, r is a member selected from the group consisting of
hydrogen, halo, phosphate, urea, a carbonate, unsubstituted or substituted alkyl, tutsubstituted or
substituted alkeny, unsubstituted or substituted alkynyl, unsubstituted or substituted cycloallcyl,
unsubstituted or substituted heteroalkyl, and unsubstituted or substituted heterocycloalkyl. 15 [002331
In som&@Uaiboditientsaiealio wfen tp refamyrralrRlmmiDexriaainkiadir tarsatyrdrictslomidsallcy, it is
substitai@dchyep hosp hat ehidies, cpticaith erstel 09 284d tnrsofite sishedinientdafaveigdmpound of
FormulgdaReds B8P ali ofdbaigr aursoagisting of hydrogen, unsubstituted or substituted alkyl, and

halo, Wﬂﬂ}ﬁlj‘zin%u g%l&thrEe’"-%tsqg i;‘BﬁC:IB)gloljal;};s:c‘,&mbodiments, R" is unsubstituted or substituted amino,
unsubsiituted of substituted amido dro_xy{, or unsubstituted or substituted 20 alkoxy. In some

embodifiiits, EBRYEIRER® BRSNS substituted urea, or carbonate. 1002351 In some
embodIR§eHis’ Sxmehreersitag dRyrdigatino, amido, hydroxy, or alkoxy, it is substituted by phosphate,
urea, ot OnatesllH0 2364 4n somedintbodielitsadicihdacontpount) ciibeommiiadtpgda Yaddchydone of
the follQuiRGdmPiRHasy unMtufafed 1S, NI Bdupd thdldBoniN ik kNN o faklddmdNR 12-8N N/%17 -NH
LNH N]::Jc}és—a_lwﬂ %e%gvtlrl\x{ appcmﬂérblﬂ,fatﬁﬁgi.kﬁ@g 's_xuéix % "‘é o) l%t‘ Nf&g ;Ic; L\Jhl M@ El dx\é given range;

10 e.g., "3 to 10 carbon atoms” means that the cycloalky! group may consist of 3 carbon atoms, etc., up to and including
10 carbon atoms. In some embodiments, it is a C5-Cy cycloalkyl radical. In some embodiments, it is a C;~-Cs cycloalkyl
radical. Illustrative examples of cycloalkyl groups inchude, but are not limited to the following moieties: cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,cyciohexenyl, cycloseptyl, cyclooctyl, cyclononyl, cyclodecyl,
norbornyl, and the like. Unless stated otherwise specifically in the specification, a cycloalkyl group is optionally

15 substituted by one or more substituents which independently are: alkyl, heteroalicyl, alkenyl, alkkynyl, cycloalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, hydroxy, halo, cyano, mifluoromethyl, trifluoromethoxy,
nitro, trimethylsilanyl, -OR®, -

SR®, -OC(O)-R“, “NRs, -CLO)R?, -C{OYOR?, -OC{OMN(R™,, ~CON(R™,, -NRHC(OYOR?, -N(RIIC(O)R?, -
NERHC(OMR,, NRICINEINRDY;, -MNRNS(O)R? (where tis 1 or 2), -S(0),OR® (where tis 1 or 2), -S{O)NR"),

20 (wherstis 1 or 2), or PO3s{R"),, where each R® is independently hydrogen, alky!, fluoroalkyl, carbocyclyl,
carbocyclylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl, heteroaryl or heteroarylalkyl,

{60136] “Cycloalkyl-alkenyl” refers to a —(cycioalkyl) alkenyi radical where cycloalkyl and heterocycioalkyl are as
disclosed herein and which are optionally substituted by one or more of the subsituents described as suitable
substituents for heterocycloalkyl and cycloalkyl respectively.

25 [80137] “Cycloalkyl-beterocycloaliyl” refers to a —(cycloalkyl) heterocycyl radical where cycloalkyl and
heterocycloalky! are as disclosed herein and which are optionally substituted by one or more of the subsituents
described as suitable substithents for heterocycloalkyl and cycloalky! respectively.

[00138] “Cycloalkyl-heteroaryl” refers to a —{cycloalkyl) heteroaryt radical where cycloalkyl and heterocycloalky! are
as disclosed herein and which are optionally substituted by one or more of the subsituents described as suitable

30 substituents for heterocycloalkyl and cycloalkcyl respectively.

160139} The term "alkoxy" refers to the group -O-alkyl, including from 1 to 8 carbon atoms of a straight, branched,
cyclic configuration and combinations thereof attached to the parent structure through an oxygen. Examples include
methoxy, ethoxy, propoxy, isopropoxy, cyclopropyloxy, cyclohexyloxy and the like. "Lower alkoxy” refers to alkoxy
groups containing one to six carbons. In some embodiments, C,-C, alkyl, is an alkyl group which encompasses both

35 straight and branched chain alkyls of from 1 to 4 carbon atoms.

[00140] The term "substituted alkoxy” refers to alkoxy wherein the alkyl constituent is substituted

(i.e., -O-(substituted alkyl)}. Unless stated otherwise specificaily in the specification, the alkyl moiety of an alkoxy
group is optionally substituted by one or more substituents which independently are: alkyl, heteroalicyl, alkenyi,
alkynyl, cycioalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, hydroxy, halo, cyano,

40 triflucromethyl, wifluoromethoxy, nitro, trimethylsilanyl, -OR®,

SR®, -OC(0)-R®, -N(R)yz, -C(O)R?, -C(O)OR?, -OC(OIN(R®);, -C{OIN(R®);, -N(RHC(OYOR®, -N(R*)C(O)R", -
NRIC(OMNR,, NRHCINRINR,, -N{R"S(O)R® (where tis | or 2), -S(O)OR*® (where t is 1 or 2), -S{O)NR");
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NV__NHfl N HN bit R12 Nirr ;WIN 1.1 NNN"N\N ,,CH3 N r-No /N -N HH2N2N 1002371 In
some embodiments of the compound of Formula I, R12 is a member of the group consisting of
hydrogen, cyano, halo, unsubstituted or substituted alkyl, and linsubstituted or substituted alkynyl
unsubstituted or substituted 10 alkenyl. In some embodiments, R12 is unsubstituted or substituted
aryl. In(8bisé iehob Selfrfeh)1 piprcerhidt dmenadepcidusraabphdierodivh, saprersifcludes but is not
limited dabbatévieiiyy byl winlgys istnemibake kg hitdkgalkyl, heingybosheteneryilieykd ring, heteroaryl with
at |easteﬁﬂﬁ]rﬁf9@1% meémhyh%%%%ﬁ%mw&f&ﬁmg@ﬁﬁwm&m@9&1@&%18%5% ryl, and
bioylc Beler o I SAIS SmPRYmSnl (e s IsURs g ohsubetipabaisimmslanlal, which

includes but is not mlte to heterocycloa one nitrogen ring atom terocgc oaIkyI with one

oxygerf Filg gf%“%\?&ﬁ?g B iE ﬁ@fé?%“c%}%ﬁéﬁﬁ?fw‘ﬂﬁ“&ﬁé“ TSP (htr RSP B FTeniBETRd heterocycloalkyl,
6 memBersererdl sl loakiikowattheab e e de alfeyy Emsdtararstiefets EFtpclEsmEy,
heteroeybtdatkiys, Tavindkery, unsatiivaiechun oléty comests tdb tirdsmeteroeydiaated dgylzeteracycloallcyl
substitgigd ByQx@.angheterocycloallcyl substituted by two oxo. In some embodiments, Ri2 is

unsubsipicar SSIUIEA EYEIoAeN AN UNOL IS ASHIOBIPYh L EIRD F‘% gyclopentyl,

cyclohexyl, cgc oallcyl substituted éaone 0X0 Cé‘c oallcy avm an unsa uratgd moiefy connected to

the1§ cﬁ}@ﬁﬂ’&‘i ?/flﬁﬁﬁm’ihsg‘ﬁﬂﬁrg RIS SR H'S&B‘Eﬁfﬁ 8‘18%’“6&%? 8“3%“&8 carboxylic acid,
imsubgateifisatior Syslutmeenafpriosranerlissir ibepirmaliehetitdes QWVEWW“T%ES’BF% some
embodintperdniisheen AR 2hseal kil alleyriyiliatix nydicdkyl, keterpdmyikyheteresiadtpabiglogricycloalkyl, it is
substitm%mmmm@tﬁadm&m%m&b&dﬂme@ﬁmﬁe@o@&&s adnAlRYLortkenyl, aryl,
heterogﬁyl Bg ) %ﬁ/ Icy 8{ cygtﬂﬁy tltuted with urea. In some embodiments, when R12
IS aIIcyI alk al qn Q.ar roat I upstituted with
carbona %%QSW e og Erﬁg{g g)étmsw(/vrh% %ﬁg’%‘gﬁ;%ﬁﬁﬁﬁ g{nw'S a]lryl “é’ %trgalrcfﬁ
hetero@yciMeS (Eaesd &ikyr %lalk%(@e&?‘@o%’%ﬁﬁléﬁ’ BroaBPekye W@%‘%ﬁiﬁ%ﬁtﬁéﬂ%ﬁcﬁﬁe or more of
alkyl, Hetergal gy, dikenillylatkehmyt!dyeibaliclkdiend oydloaterhoanibaliBt éroarykiedicdadlipylamido,
amino,paeykraGyiRwysallagyycarbonyl, sulfonamido, halo, cyano hydroxy or nitro, each of which alkyl,
hetem?d!%}a'k@ﬁyle@liwl s;mmwdaﬁtqmv@éeﬁ (3B LN SIRIBR AU mg IO, amine
acyl agyloxy, a lﬁé}{ %{] onyl, or Ifcr)orl‘a@gjﬁgcq?gé emsggcmsr'gt [QOZALO {gm me emgodlments
%7 15 one 3f é’fo 8rvvmg oiefies: 2411490 Some emb me S, &
pyraz 01;615%%?&“@16* iggpfhutae eV erficgh B hTEfRE IN the total number of chain or ring atoms of thc alkyl, aryl,

heteroaryl or heterocycloalkyl portion of the acyloxy group plus the carbonyl carbon of acyl, i.e three other ring or
chain atoms plus carbonyl. If the R radical is heteroaryl or heterocycloalkyl, the hetero riﬁg or chain atoms contribute
to the total number of chain or ring atoms. Unless stated otherwise specifically in the specification, the “R” of an
25 acyloxy group is optionally substituted by one or more substituents which independently are: alkyi; heteroalkyl,
alkenyl, atkynyl, cycloalkyl, heterocycloalkyl, arvl, arylalkyl, heteroaryl, heteroarylalkyl, hydroxy, halo, cyano,
trifluoromethyl, trifluoromethoxy, nitro, trimethylsilanyl, -OR",
SR®, -0OC(0)-R®, -N(R™M,, -C{O)RY, -C(OYOR?, -OC(OINR",,
-CLOWN(RY,, -NERC(OYOR?, -NRMC(OIR?, - N{RHIC(ON(R),, NRMIC(INRHN(R ™2, -N(RS(O)R® (wheretis 1 or
30 2),-S{0),OR" (where t is 1 or 2), -S(O)N(R"), (where tis 1 or 2), or PO3(R")., where each R® is independently
hydrogen, alkyl, fluoroalicyl, carbocyelyl, carbocyelylalkyl, aryl, aralkyl, heterocycloalkyt, heterocycloalkylalkyl,
heteroaryl or heteroarylalkyl.
{60144} “Acyloxy™ refers to a R(C=0)0- radical wherein “R” is alkyl, aryl, heteroaryl, heteroalkyi, or
heterocycloalkyl, which are as described herein, In sorne embodiments, it is & C,-C; acyloxy radical which refers to the
35 total munber of chain or ring atoms of the alkyl, aryl, heteroaryl or heterocycloatkyl portion of the acyloxy group plus
the carbonyl carbon of acyl, i.e three other ring or chain atoms plus carbonyl. If the R radical is heteroaryl or
heterocycloalkyl, the hetero ring or chain atoms contribute to the total number of chain or ring atoms. Unless stated
otherwise specifically in the specification, the “R” of an acyloxy group is optionally substituted by one or more
substituents which independently are: alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, arvi, arylalkyl,
40 heteroaryl, heteroarylalkyl, hydroxy, halo, cyano, frifluoromethyl, trifluoromethoxy, nitro, trimethyisilanyl, -OR?, -
SR?, -OC(O)-R*, -N(R),, -C(O)R?, -C(O)OR’, -OC(OIN(R")2, -C{OIN(R"), -N(R)IC(O)OR”, -NRIIC(O)R?, -
NERYHCTOMNR Yz, NROHCINRIN(R ), -N(R*IS(0),R" (where tis 1 or 2-8(0)OR" (where tis 1 or 2), -S{ON(R"),
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wherein R" is H, alkyl, halo, amino, amido, hydroxy, or alkoxy, and R12 is H, alkyl, alkynyl, alkenyl,
halo, aryl, heteroaryl, heterocycloalkyl, or cycloallcyl. In some embodiments, RH is amino and R12 is
H, alkyl, allcynyl, allcenyl, halo, aryl, heteroaryl, heterocycloallcyl, or cycloallcyl. In some embodiments,
R" is amino and R12 is alkyl, halo, aryl, heteroaryl, heterocycloallcyl, or cycloalkyl. In some

embodilersisis Rerid. arfPedRan RE 24D R driedepente s fiiiseasn. akvi Susnely kb mbeabibnts, RH is amino
and R"dstoigyielitificierasillyl, insommdoeiyh bdimaritsiRlkilg, aatinerdndhandRERis cyano, amino,
carboxygif 4§64 AeK 0NV AlKOXYEARANMEEY, ABNA ol P 0dkR LAt §omﬁdeﬁzﬂaa@m§a%§eafmﬁ invention, the
compoHnd oﬁqlf arhgulal‘!dlscaarbo n?ﬁ%‘ﬁd hpvml%éggg;ag%% (Hols %go%laﬁgijthor 11|Ia IV In some

ha

embodiments of° e tompound of Formula IV, R 0,.amino, ami ﬁ/ roxy, or alkoxy,

and RIZFHERY! %Wbl““éﬂ??ﬁf‘?}ﬂd SIREEISA SESIEC MR S SRR PO RSP B 6‘§’/%f8’a‘1ﬁ3‘if #another
embod Hyetgenfley sa8 berrivbingf il 1R tEvagra doatiedein, aﬁet%réaﬁfﬂmbamrswémywmsome
embodimehaisio Ricligaming arithandREDisicigheddmisrohatiaph diudss soid phatkexygatiionyl iahamido. In
some mgmg SRS RRAMP MR AF GO niScR SRR A AFFERI LB Medy A2 Formula IV-A

10 [0024 vent Iso pl GO JLaying.a st eofa of Formulae
V, V-A %V?’B Fam pﬁ%fgr%ag%d\gﬁormu [1 ﬁ%a%ﬁ%\yo\t{hgég dlsclgggéggeigmerr%s ‘and their

subghtlﬁé”r’ﬁ’s%“‘fﬁé‘%}grlnﬁlﬂfﬁﬁ?ﬁ%&ﬂfﬁﬁlﬂ&%%‘g’ Se&(m any combination. 1002451 In one aspect,
R3 is HRSHE@RS R br £(BRs -G RIOR ty X PO aFHOBG thubi R MREE - WRISENR' heteroaryl,

heteroay@Huetbop ROk, CYRIBEHRYINGR)] iSRESE)ROIFEEN is CaD3, -ROpEB)(hhefe 3 1 DILHBONINMS).0r
phosphaig;cRZ i%ml&ﬂ@gdmxwh&ya&ga% BHERSHEEIN AR ATREE11A Ondrodind, B fyERg, R6 R7,and Rs
are H; X 15,2 ASENT a§5 Q%Eéﬁ)ne?er& auéﬁ %Qé‘*%élkﬂ&u&i@,?) ne%%a?;*&)lgr&%%y%&yﬁﬁa byt these

C3- C7cyc|oalkyl or eteroa ky and Wdis pyrazolopyrimidine or pufine: [00246] In another

aspct! mpipties miay by opionally subsfityisdas defned M8ty of Formula Il which is aryl, heteroaryl,
heterod%‘&f&ll@?‘@?‘ EspbrsaRg prng” psepefes todtoxidy of throuRbPTARY RrdA R R ert pesatiber or
phosphiates. Risihale, baydpexy be yenoso it ourgsie i eonide RepREhRZ ceungld 23Bogee H; X is absent
or (CHier8xige bi X-dBARRRALREDNN] 4l e RrdbiCordiBNA S8 oM iR Jilined fRd eoddiddnalhiard AR is
hydrogen,,methyl,.or ethyl; Wd is:RilOr-N; alkynyl, alkenyl, halo, aryI heteroaryl, heterocycloalkyl, or

cycloael{% 0Q247 In another spect, 23|sH CH F,, Cl, or X Blsam0|e of Formulall which is
aryth eroelry’i‘nﬁeterot‘:?1 q%af oor%:flcelIm a?f(mfj?f’é“i ool -GN or e b%r“é 5 EF3, -OCE13,

nitro, ofelsHesBrates WBH%%%WW&WW&YWFM fetgroany ﬁhzmki%lf@ﬂlza fngepbenmg, R6, R7,
and Rshateevdtisyviidtaixse treaugtl Adak isrtbbRedch R vhith mndityopameeREoisidnglilopktiakkyiykoatkenyl, halo,
aryl, hedgsemepheterocyclaadicy aaneyaioalivuld H0R4E o ARQIBLE APNL Hh (R iScderGHarkels inCl, OF F;
B is aryl. halefoak, BEtRREyelnalind. ng}camgme l&ﬁeﬁdgeta&m&khe ﬁ%geg%t' wﬂéﬁ’ﬁ OBk 3,
'OC|§|3£ itro, QrPhé? tp)lgate R2 js. haI ano, or.n O r;Jﬁo 2 6, R7, and Its are
. Xis mgl 7S] nfg\?‘ﬁsﬁl\ci‘fﬁé? ﬁ?@cl Pﬂ’ oramf yﬂgmaﬁcf wd is N
20\ r -RP‘[EJB w]asv«g%mﬂé@ea% Rym IR SRS oat °ﬁ%ﬁ6h%‘?‘§‘l fop é‘@}ﬁaﬂ?ﬁﬂm anyL
heterodyttoaiicyt heerepclodlidy A1 06684y bt arwothe rdbpecerRS inokople apbed BryFopo@id ofCF,, Cl, or
F; B is pdiliopaaeie ty-oids apivdias 14by §R239hyirosmot 8atoxy! side chain on the compounds described
herein can be amidified. The procedures and sf:eciﬁc groups to make such amides are known to those of skill in the art
30 and can readily be found in reference sources such as Greene and Wuts, Protective Groups in Organic Synthesis,
3.sup.rd E4., John Wiley & Sons, New York, N.Y,, 1999, which is incorporated herein by reference in its entirety.
[00148] "Aromatic" or "ary]" refers to an aromatic radical with six to {en ring atoms {e.g., Cs-Cyp aromatic or Ce-Cyp
aryl) which has at feast one ring having a conjugated pi electron system which is carbocyclic (e.g., phenyl, fluorenyl,
and naphthyl), Bivalent radicals formed from substituted benzene derivatives and having the free valences at ring
35 atoms are named as substituted phenylene radicals. Bivalent radicals derived from univalent polycyclic hydrocarbon
radicals whose names end in "-yI" by removal of one hydrogen atom from the carbon atom with the free valence are
named by adding "-idene® to the name of the corresponding univalent radical, e.g., a naphthyl group with two points of
attachment is termed naphthylidene. Whenever it appears herein, a numerical range such as "6 to 10" refers to each
intoper in the given range; e.g., "6 to 10 ring atoms" means that the aryl group may consist of 6 ring atoms, 7 ring
40  atoms, etc., up to and including 10 ring atoms, The term includes monocyc.:lic or fused-ring polycyelic (i.e., rings
which share adjacent pairs of ring atoms) groups. Unless stated otherwise specifically in the specification, an aryl
moiety is optionally substituted by one or more substituents which are independently: alkyl, heteroalicyl, alkenyl,
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37 [002511 wherein We is aryl, heteroaryl, heterocycloalkyl, or cycloalkyl, and g is an integer of O, I, 2,
3,0r4; RlisH, - F, -Cl, -ON, -0-13, isopropyl, -CF3, -OCHS3, nitro, or phosphate; R2 is halo, hydroxy,
cyano, nitro, or phosphate; qis 0, 1 or 2; Rs, R6, R7, and R8 are H; X is absent or (CH(R9)2; z is an
integer of 1, 2, 3, or 4; Y is absent, -N(R9)-, or - N(R9) CH(R9)-; R9 is hydrogen, alkyl, cycloallcyl, or
heteroztiesy! epveloptialiscsinasiomnplamiamalel purireyiohatgorsioinsdietidriispe, R3 is aryl,
heteroatiflydrbp@hiB, i@ pGithoryiil, i siabdyli dlaainoRety of Formula Il which is aryl, heteroaryl,

hetefo%i@'oé&?b&@r Wﬂaﬁﬁdkﬂt@iﬂk‘%@m@% -ClodiiRpIApACEIORs, - VRO, O

P RO R AR RYEDRP £ QUSSR LB GO e éﬁz;,R GRS are H
Xis absent or z Is an |nt 9)- ydrogen
metty| (‘S]Peéethﬁllﬁ%)ﬂﬂ]iogﬁ“& WRFRROTNS ’ﬂiﬁ%"%‘?ﬂﬁaﬁé‘iﬁw :él‘f%ma?ﬁg} Cgﬁe?’ﬁ)yll alkenyl halo, aryl,

10 hetersengrividre eo)crobietcasrarinlicl beyrarcathilabyk etseorpiierdetercandstipdarbonyl, or amido.
10025380Masrothiyiaspectal® iefeh, Gl GrnQRG-C aditdF vidrisaaliapd alipl aroietisddskirritantl which is

aryl, hejgraarybiheigrnekelarle oaf Sysdraikub sisitdats dbiorbdd aClumsie sl sdaRREQR My bt ApD013,
nitro, oréts)hogp hate; R2 is halo, hydroxy, cyano, nitro, or phosphate; g is 0, 1 or 2; Rs, R8, R7, and R8

are H Xis, CH R9))zl z is an integer of!; Y is absent, or N(Il§9) CH(R9)-; R9 is hydrogen, methyl or
ethy? Vi RS R ] PR O RGRTI ATRER FATD A ST RERYS %gaﬂ

heteroc%lbmw@ywamvrowah@dmsmm&aﬁh%ﬂ%%y@&@WP BB RISE[@0PD41 In

anotheraspeiot, IRSdsy anydarbreté sgiacphit-bp GHSpDF8]sGts@ibée Hard camto istyriGed-Tapubeedineshich is aryl,
heteroapghifeaterncyciaalier -as-exelaalisyle Rbssobkkiinhd anGM caiaiisnnsenih rEk3e Qe nitro, or
phosphalg &ﬁéﬁﬁ*ﬂf Qxyav%mgs %9@85 %Q% %t%%:llécp JLl%rVgﬂf§§5 ke R AN B8 are H;

X is absent O{ug Z;zlIsan?2 |ntW9 IS apsent, (i -, or -N(R9) CH(R9)-;
R.9' HyatoGER, %@ w58 SR PR c?’%ts “\‘%}“ﬁfy sUﬁleiso‘éﬁé% Th'an &ﬁe%&vﬁ‘éc‘%{e RETEAR,
heterodf/AstH SCHE, cpomRliT pubsfiteRbjope A GRS S RBE (TRt RisrRepdratirgte b rsiapriol
heterocjichod | kiykyb cyeibel kypterreyigobiyl FaryD drylBiN, hé@H 8yl Sepropykik@ F3dreCid8, ayitre, or
phosphatRoiB=-is ) aguhyeiasyy, eyananiitiaiaypbesphate; q is 0, 1 or 2; Rs, R6, R.7, and R8 are H;

Xis abs@xi“ JClEMURRRNNEE TR RIS MY BRI . 1@@%3&35@ BOCR 22001
AddIBIO ;gﬁlzary @E@ﬁ%u’ tg;% I‘,]t \!an%rtl%onoraie &:@ aV| E& t;#e of
Formul kl ) 10 g/Ef@bm(e hﬁﬁstratlve ¢o glriwfoun reSe \§ ion
having @”é"c’f“t}dfdr‘é Bf SRR R?"R 35ﬁ%gfdﬁ‘édﬂﬂb‘§énﬂ¥ IHTeE R %?"@EY-IEW%H% in combination
with ansaBormditlint] estrixdali hefableldhlkahteGanye kalkzslidd derbedlior Tadster@allyicompound of Formula
TV-A inolusie sany.ennhina Rl ddanindididsd. abde iltarakexatna sy yeempeumds ofdasnayla 1V-A
are '”U%Uﬁléciﬂ@v;f aR& At aliR oSt aliieGanoisties ahibRe SAMPaRMR0L FORMH AN SuP- class # B
Suby; leans BI“he alkyl pari of the fluoroalky! radical may be optionally substituted as defined above for an alkyl group.
[00152] "Halo", “halide”, or, alternatively, "halogen" means fluoro, chloro, bromo or iodo. The terms "haloalky!,”
"haloalkenyl," "haloalkynyl® and "haloalkoxy"” include alkyl, alkenyl, alkynyl and alkoxy structures that are
substituted with one or more kalo groups or with combinations thereof. For example, the terms "fluoroatkyl” and
*fiuoroalkoxy" include haloalkyl and haloalkoxy groups, respectively, in which the halo is fluorine.
30 [00153] "Heteroalkyl" "heteroalkeny]” and "heteroalkynyl" include optionally substituted alkyl, alkeny! and alkynyl
radicals and which have one or more skeletal chain atoms seiected from an atom other than carbon, e.g., oxygen,
nitrogen, sulfur, phosphorus or combinations thereof. A numerical range may be given, e.g. C;-C; heteroalkyl which
refers {o the chain length in total, which in this example is 4 atoms long. For example, & ~CH,OCH,CH; radical is
referred to as a “Cy”" heteroalkyl, which includes the heteroatom center in the atom chain length description.
35 Connection to the rest of the molecule may be through either a heteroatom or a carbon in the heteroalky! chain. A
heteroalky! group may be substifuted with one or more substituents which independently are: alkyl, heteroalkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, hydroxy, halo, cyane, nitro,
oxo0, thioxo, trimethyisilanyl, -OR®, -
SR®, -OC(0)-R*, -N(R®), -C(O)R?, -C(O)OR?, -C(OYN(R);, -N(R)C(O)OR?, -N(R*)C(O)R®, -N(R*)S(O)R® (where t
40 is I or 2), -S(O)OR’® (where t is 1 or 2), -S(O)}N(R"); (where tis 1 or 2), or PO3(R"),, where each R® is independently
hydrogen, alkyl, flucroalkyl, carbocyclyl, carbocyclylalkyl, aryl, aralkyl, heterocyclealkyl, beterocycloatkylalkyi,
heteroary] or heteroarylalkyl.
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Sub- class # B B-1 -1-e B-2 8-3 -CH(CH3)2 13-4 F3C . B-5 B-6* Cl 8-7 H3C 101 B-8 H3C."...

ASN B-9 8-10 * 8-11 ;t2L;",.N,CH3 8-12

10

15

20

25

30

35

40

{60154] “Heteroalkylaryl” refers “to an -(heteroalkyl}aryl radical where heteroalky] and ary} are as disclosed herein
and which are optionally substituted by one or more of the subsituents described as suitable substituents for
heteroalkyl and aryl respectively.

[06155] “Heteroalkylheteroaryl” refers “to an -(heteroalkylyheteroaryl radical where heteroalkyl and heteroaryl are as
disclosed herein and which are optionally substituted by one or more of the subsituents described as suitable
substituents for heteroalkyl and heteroaryl respectively

[60156] “Heteroalkylheterocycloalkyl” refers “to an -(heteroalkyl}heterocycloalkyl radical where heteroalkyl and
heteroaryl are as disclosed herein and which are optionally substituted by one or more of the subsituents described as
suifable substituents for heteroalkyl and beterocycloalkyl respectively

[00157] “Heteroalkyloycloalkyl” refers “to an -(heteroalkyl) cycloalkyl radical where heteroalkyl and cycloalky! are
as disclosed herein and which are optionally substifnted by one or more of the subsituents described as suitable
substituents for heteroalky! and cycloalkyl respectively,

[00158] "Heteroaryl" or, alternatively, "hetercaromatic” refers to a 5- to 18-membered aromatic radical (e.g., Cs-Cy3
heteroaryl) that includes one or more ring heteroatoms selected from nitrogen, oxygen and sulfur, and which may be a
monocyclic, bicyclie, tricyclic or tetracyclic ring system. Whenever it appears herein, a numerical range such as "5 to
18" refers to each integer in the given range; e.g., "5 to 18 ring atoms" means that the heteroary! group may consist of
5 ring atoms, 6 ring atoms, ete., up to and including 18 ring atoms. Bivalent radicals derived from univalent heteroaryl
radicals whose names end in "-y1" by removel of one hydrogen atom from the atom with the free valence are named by
adding "-idene" to the name of the corresponding univalent radical, e.g., a pyridy! group with two points of attachment
1s a pyridylidene, An N-containing "heteroaromatic” or "heteroaryl” moiety refers to an aromatic group in which at
least one of the skeletal atoms of the ring is a nifrogen atom. The polycyelic heteroaryl group may be fused or nop-
fused. The hetercatom(s) in the heteroaryl radical is optionally oxidized. One or more nitrogen atoms, if present, are
optionally quaternized. The heteroaryl is attached to the rest of the molecule through any atom of the ring(s).
Examples of heteroaryls inciude, but are not limited to, azepinyl, acridinyl, benzimidazolyl, benzindolyl,
1,3-benzodioxolyl, benzofuranyl, benzooxazolyl, benzo[d]thiazolyl, benzothiadiazolyl, benzo[b][1,4]dioxepiny,
benzo[b][1,4]oxazinyl, I,4-benzodioxanyl, benzonaphthofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl,
benzoxazolyl, benzopyranyl, benzopyranony!, benzofuranyl, benzofuranonyl, benzofurazanyl, benzothiazolyl,
benzothienyl (benzothiophenyl), benzothieno[3,2-d]pyrimidinyl, benzotriazolyl, benzo[4,6]imidazo[1,2-a]pyridinyl,
carbazolyl, cinnolinyl, cyclopenta[dipyrimidinyl, 6,7-dihydro- SH-cyclopentaf4,5]thienof2,3-d}pyrimidinyl,
5,6-dihydrobenzofh]quinazolinyl, 5,6-dihydrobenze{b]cinnolinyl, 6,7-dihydro-5H-benzo[6, 7 cycloheptal1,2-
clpyridazinyl, dibenzofuranyl, dibenzothiophenyl, furanyl, furazanyl, furanonyl, furo[3,2-c]pyridinyl,
5,6,7,8,9,10-hexahydrocyclooctald)pyrimidinyl, 5,6,7,8,9,10-hexahydrocyclooctald]pyridazinyl,
5,6,7.8.8,10-hexahydrocycloocta[d]pyridinyl,isothiazolyl, imidazolyl, indazolyl, indolyl, indazolyl, iscindolyl,
indolinyl, isoindolinyl, isoquinolyl, indolizinyl, isoxazolyl, 5,8-methano-5,6,7,8-tetrahydroquinazotinyl,
naphthyridinyl, 1,6-naphthyridinonyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl,
5,6,6a,7,8,9,10,10a-octahydrobenzolhjquinazolinyl, 1-phenyl-1H-pyrrolyl, phenazinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, pteridinyl, purinyl, pyranyl. pyrrolyl, pyrazolyl, pyrazolof3,4-d}pyrimidinyl, pyridinyi,
pyrido[3,2-d]pyrimidinyl, pyrido[3,4-d]pyrimidinyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrrolyl, quinazoliny},
guinoxalinyl, quinolinyl, isoquinolinyi, tetrahydroquinolinyl, 5,6,7,8-tetrahydrogquinazoliny,
5,6,7,8-tetrahydrobenzo[4,5}thieno]2,3-d]pyrimidinyl, 6,7,8,9-tetrahydro-5H-cycloheptaf4,5]thieno[2,3-d]pyrimidinyl,
5,6,7,8-tefrabydropyrido{4,5-clpyridazinyl, thiazolyl, thiadiazolyl, thiapyranyl, triazolyl, tetrazolyl, triazinyl,
thieno{2,3-d]pyrimidinyl, thieno{3,2-d}pyrimidinyl, thieno{2,3-c]pridinyl, and thiophenyl {i.e. thienyf). Uniess stated
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*B-13 Me0 B-14 0B-15HO O B-I6 *CN B-17 01 CN B-18 CN 13-19™708-200 8-21HC a
1411111 OCH3 B-22 's..-777,..1 1 B-23 le

otherwise specifically in the specification, a heteraryl moiety is optionally substituted by one or more substituents

which are independently: alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, arvlalkyl, hetercaryl,

heteroarylalkyl, hydroxy, halo, cyane, nitro, oxo, thioxo, trimethylsilanyl, -OR”, -

SR?, -OC(O)-R®, -N(R®), -C(O)R”", ~C(O)OR®, -C{O)N(R™),, -N{R"IC(OYOR®, -N(R"C(O)R®, -N(R"IS(O)R® (where t
5 islor2),-S(O)OR® (where t is I or 2}, -S{O)N(R™; (where t is ! or 2), or PO3(R"),, where each R" is independentiy

hydrogen, alkyl, fluoroalkyl, carboeyelyl, carbocyclylalicyl, aryl, aralkyl, heterocycloalkyl, heterocycloatkylalkyl,

heteroaryl or heteroarylaticyl.

[00159] Substituted heteroaryl also includes ring systems substituted with one or more oxide (-0-) substituents, such

as pyridinyl N-oxides.

10 [00160] “Heteroarylalkyl” refers to a moiety having an aryl moiety, as described herein, connected to an alkylene
moiety, as described herein, wherein the connection to the remainder of the molecule is through the alkylene group.
[00161] "Heterocycloalkyl" refers to a stable 3- to 18-membered nop-aromatic ring radical that comprises two o
twelve carbon atoms and from one to six heteroatoms selected from nitrogen, oxygen and sulfur. Whenever it appears
herein, a numerical range such as "3 to 18" refers to each integer in the given range; e.g., "3 to 18 ring atoms" means

15 that the heterocycioalkyl group may consist of 3 ring atoms, 4 ring atoms, etc., up to and including 18 ring atoms. In
some embodiments, it is a C;-Cyq heterocycloalkyl, In some embodiments, it is 2 C,-Cy heterocycloalkyl. In some
embodiments, it is a C3-Cy heterocycloalkyl. Unless stated otherwise specifically in the specification, the
heterocycloalkyl radical is a monocyclie, bicyclic, tricyelic or tetracyclic ring system, which may include fused or
bridged ring systems. The heterocatoms in the heterocycloalkyl radical may be optionally oxidized. One or more

20 nitrogen atoms, if present, are optionally quaternized. The heterocycloalkyl radical is partially or fully saturated. The
heterocycloalkyl may be attached to the rest of the molecule throngh any atom of the ring(s). Examples of such
heterocycloalky! radicals include, but are not limited to, dioxolanyl, thienyl[1,3)dithianyl, decahydroisoquinolyl,
imidazolinyl, imidazolidinyl, isothiazolidiny], isoxazolidinyl, morpholinyl, octahydroindolyl, octahydroisoindolyl,
2-oxopiperazinyl, 2-oxepiperidinyl, 2-oxopyrrolidinyl, oxazolidinyl, piperidinyl, piperazinyl, 4-piperidonyl,

25 pyrrolidinyl, pyrazolidinyl, quinuclidinyl, thiazolidinyl, tetrahydrofuryl, trithianyl, tetrahydropyranyl, thiomorpholinyl,
thiamorpholinyl, 1-oxo-thiomorpholinyl, and 1,1-dioxo-thiomorpholinyl. Unless stated otherwise specifically in the
specification, a beterooycloalkyl moiety is optionally substituted by one or more substituents which independently are:
alkyl, heteroatkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, hydroxy,
halo, cyano, nitro, oxo, thioxo, trimethylsilanyl, -OR®, -

30 SR% -OC(O)-R?, -N(R");, -C(O)R?, -C(O)OR’, -C(OIN(R),, -NER*C(O)OR?, -N(R)C(O)R®, -N(R*S(O)R* {where t
is 1 or 2), -S(0)OR" (where t is 1 or 2}, -S(O)N(R?), (where t is I or 2), or PO3(R"),, where each R® is independently
hydrogen, alkyl, fluoroalkyl, carbocyclyl, carbocyclylaikyl, aryl, aralkyl, heterocycloalkyl, heteroaryl or
heteroarylatkyl.

106162) "Heterocycloalkyl" also includes bicyclic ring systems wherein one non-aromatic ring, usually with 3 to 7

35 ring atoms, containg 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; and the other ring, usually
with 3 to 7 ring atoms, optionally contains 1-3 heteroatoms independently selected from oxygen, sulfur, and nitrogen
and is not aromatic.

{00163] "lsomers" are different comnpounds that have the same molecular formula, "Stereoisomers” are isomers that

40 differ only in the way the atoms are arranged in space. "Enantiomers” are a pair of stereoisomers that are
non-superimposable mirror images of each other. A 1:1 mixture of a pair of enantiomers is a "racemic” mixture. The

term "(.£.)" is used to designate a racemic mixture where appropriate. "Diasterecisomers” are stereoisomers that have
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at least two asymmetric atoms, but which are not mitror-images of each other. The absolute stereochemistry is
specified according to the Cabn-Ingold-Prelog R-$ system. When a compound is a pure enantiomer the
stereochemistry at each chiral carbon can be specified by cither R or S. Resolved compounds whose absolute
configuration is unknown can be designated (+) or (-} depending on the direction (dextro- or Jevorotatory) which they
S rotate plane polarized light at the wavelength of the sodium D line. Certain of the compounds described herein contain
one or more asymmetric centers and can thus give rise to enantiomers, diastercomers, and other stereocisomeric forms
that can be defined, in ierms of absolute stereochemistry, as (R)- or (§)-. The prasent chemical entities,
pharmaceutical compositions and methods are meant to include all such possible isomers, including racemic mixtures,
optically pure forms and intermediate mixtures. Optically active (R)- and (8)- isomers can be prepared using chiral

10 synthons or chiral reagents, or resolved using conventional techniques. When the compounds described herein contain
olefinic double bonds or other centers of geometric asymmetry, and unless specified otherwise, it is intended that the
compounds include both E and Z geometric isomers,

[00164] "Moiety” refers to a spcéiﬁc seginent or functional group of a molecule. Chemical moieties are often
recognized chemical entities embedded in or appended to a molecule.

15 [00165] “Nitro” refers to the -NO, radical.

[00166] "Oxa” refers to the -O- radical.

[00167] "Oxo" refers to the =0 radical.

[00168] "Tautomers" are structurally distinct isomers that interconvert by tautomerization. "Tautomerization® is a
form of isomerization and includes prototropic or proton-shift tautorerization, which is considered a subset of

20 acid-base chemistry. "Prototropic tautomerization” or "proton-shift tautomerization” involves the migration of a
proton accompanied by changes in bond order, often the inferchange of a single bond with an adjacent double bond.
Where tautomerization is possible {e.g. in solution), a chemical equilibrium of tautomers can be reached. An example
of tautomerization is keto-enol tautomerization. A specific example of keto-eno! tautomerization is the
inferconversion of pentane-2 4-dione and 4-hydroxypent-3-en-2-one tautomers. Another example of tautomerization

25 is phenol-keto tamtomerization. A specific example of phenol-keto tautomerization is the interconversion of
pyridin-4-o! and pyridin-4(1H)-one tautomers.

[00169] The compounds of the present invention may also contain unnatural proportions of aiomic isotopes at one or
more of atoms that constitute such compounds. For example, the compounds may be radiolabeled with radioactive
isotopes, such as for example fritium CH), iodine-125 (***I) or carbon-14 (*C). All isotopic variations of the

30 | compounds of the present invention, whether radioactive or not, are encompassed within the scope of the present
invention.

- [00176] A “leaving group or atom” is any group or atom that will, under the reaction conditions, cleave from the
starting material, thus promoting reaction at a specified site. Suitable examples of such groups unless otherwise
specified are halogen atoms, mesyloxy, p-nitrobenzensulphonyloxy and tosyloxy groups.

35 [06171] “Protecting group’ has the meaning conventionally associated with it in organic synthesis, i.e. a group that
selectively blocks one or more reactive sites in a multifunctional compound such that a chemical reaction can be
carried out selectively on another unprotected reactive site and such that the group can readily be removed afier the
selective reaction is complete. A variety of protecting groups are disclosed, for exampie, in T.H. Greene and P. G. M.
Wauts, Protective Groups in Organic Synthesis, Third Edition, John Wiley & Sons, New York (1999). For example, a

40 hydroxy protected form is where at least one of the hydroxy groups present in 2 compound is protected with a hydroxy

protecting group, Likewise, amines and other reactive groups may similarly be protected.
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[00172] "Solvate” refers to a compound (e.g., a compound selected from Formula [ or a pharmaceutically acceptable
salt thereof) in physical association with one or more molecules of a pharmaceutically acceptable solvent, It will be
understood that "a compound of Formula I" encompass the compound of Formula I and solvates of the compound, as
well as mixtures thereof.

5 [00173] "Substituted" means that the referenced group may be substituted with one or more additional group(s)
individually and independently selected from acyt, atkyl, alkylaryl, cycloalkyl, aralkyl, aryl, carbohydrate, carbonate,
heteroaryl, heterocycioalkyl, hydroxy, atkoxy, aryloxy, mercapte, alkylthio, arylthio, cyanc, halo, carbonyl, ester,
thiocarbonyl, isocyanato, thiocyanato, isothiocyanate, nitro, oxo, perhaloalkyl, perfluoroalkyl, phosphate, silyl,
sulfinyl, sulfonyl, sulfonamidyl, sulfoxyl, sulfonate, urea, and amino, including mono- and di-substituted amino

10 groups, and the protected derivatives thereof. Di-substituted amino groups encompass those which form a ring
together with the nitrogen of the amino group, such as for instance, morpholino. The substituents themselves may be
substituted, for example, a cycloakyl substituent may have a halide substituted at one or more ring carbons, and the
like. The protecting groups that may form the protective derivatives of the above substituents are known to those of
skill in the art and may be found in references such as Greene and Wuts, above.

15 [00174] "Sulfanyl" refers to the groups: -S-(optionally substituted alky}}, -S-(optionally substituted
aryl), -S-{optionally substituted heteroaryl), and -S-(optionally substituted heterocycloalicyl).

[00175] "Sulfinyl" refers to the groups: -S(O}-H, -8{0)~(optionally substitimed alkyl), -S(O)-{optionally substituted
' amino), -S(O)-(optionally substitated aryl), -S{O)-(optionally substituted heteroaryl), and -S(O)-(optionally substituted
heterocycloalkyl).

20 [00176] "Sulfonyl” refers to the groups: -S{0;)-H, -8(0O,)-(optionally substituted allcyl), -S(0,)-(optionally substituted
amino), -S(Oy)-(optionally substituted aryl), -S(O;)~(optionally substituted heteroaryl), and -$(O,)-{optionally
substituted heterocycloalkyl}.

{60177} “Sulfopamidy!” or “sulfonamido” refers to a —5(=0),-NRR radical, where each R is selected independently
from the group consisting of hydrogen, alkyl, cycloalkyl, aryl, heteroaryl (bonded through a ring carbon) and

25 beteroalicyclic (honded through a ring carbon). The R groups in —-NRR of the ~S(=0},-NRR radical may be taken
together with the nitrogen to which it is attached to form & 4-, 5-, 6-, or 7-membered ring. In some embodiments, it is
a Cy-Cyp sulfonarnido, wherein each R in suifonamido contains 1 carbon, 2 carbons, 3 carbons, or 4 carbons total, A
sulfonamido group is optionally substituted by one or more of the subsituents described for alkyl, cycloalkyl, aryl,
heteroaryl respectively

30 [00178] “Sulfoxyl” refers to a —5(=0);0H radical.

{00179} “Salfonate” refers to a -5{=0},-OR radical, where R is selected from the group consisting of alkyl,
cycloalkyl, aryl, heteroaryl (bonded threugh a ring carbon) and heteroalicyclic (bonded through a ring carbon). A
sulfonate group is optionally substitited on R by one or more of the substituents described for alkyl, cycloalkyl, aryl,
heteroaryl respectively.

35 [00180] Where substituent groups are specified by their conventional chemical formulae, written from left to right,
they equally encompass the chemically identical substiments that would result from writing the structure from right to
left, e.g., -CH,O- is equivalent to -OCH;-.

[00181] Compounds of the present invention also include crystaliine and amorphous forms of those compounds,
including, for example, polymorphs, pseudopolymorphs, solvates, hydrates, unsolvated polymorphs (including

40 anhydrates), conformational polymorphs, and amorphous forms of the compounds, as well as mixtures thereof,
"Crystalline form," "polymorph,” and "novel form" may be used interchangeably herein, and are meant to inciude all

crystalline and amorphous forms of the compound, including, for exampie, polymorphs, pseudopolymorphs, solvates,
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hydrates, unsolvated polymorphs (including anhydrates), conformational polymorphs, and amorphous forms, as wel}
as mixtures thereof, unless a particular crystalline or amosphous form is referred to.

[00182] Chemical entities include, but are not limited to, compounds of Formula I, and all pharmaceutically
acceptable forms thereof. Pharmaceutically acceptable forms of the compounds recited berein include
pharmaceutically acceptable salts, chelates, non-covalent complexes, prodrugs, and mixtures thereof. In certain
embodiments, the compounds described herein are in the form of pharmpceutically acceptable salts. Hence, the terms
"chemica] entity” and "chemical entities” also encompass pharmaceutically acceptable salts, chelates, non-covalent
complexes, prodrugs, and mixtures.

{00183] In addition, if the compound of Formula I is obtained as an acid addition salt, the free base can be obtained by
basifying a solution of the acid salt. Conversely, if the product is a free base, an addition salt, particularly a
pharmaceutically acceptable addition salt, may be produced by dissolving the free base in a suitable organic solvent
and freating the solution with an acid, in accordance with conventional procedures for preparing acid addition sals
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.

{00184] In one aspect, the present invention provides a compound of Formula I:

Formula I

[00185} or its pharmaceutically acceptable salt thereof, wherein
[#0186] W, is heterocyeloalkyl, aryl or heteroaryl;

20 {00187] B is alkyl, amino, heteroalkyl, or a moiety of Formula II;

25

30

(R%q -

Formula IT
[06188] wherein W_ is aryl, heteroaryl, beterocycloalkyl, or cycloalkyl, and
[G0189) qisaninmtegerof(,1,2,3,0r4;
{00198} X is absent or is {CH(R*)),-and z is an integer of 1, 2, 3, 0r 4;
[00191] Y is absent, -O-, -S~, -8(=0)-, -$(=0)y-, -N(R®}-, -C(=0)-(CHR?),-, -C(=0)-, -N(R*)-C(=0)-, or -N(R’)-
C(=O)NH-,-NR*)C(R®);-, or -C(=0)-(CHR),-;
[00192] R'is hydrogen, alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, arvialkyl, heteroaryi,
heteroarylalkyl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, sulfonamido, halo, cyano, hydroxy, nitro,

phosphate, urea, or carbonate;
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[00193] R’ is alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryi, arylalkyl, heteroaryl,
heteroarylalkyl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, sulfonamido, halo, cyano, hydroxy, nitro,
phosphate, ures, or carbonate: '
[00194] R is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, alkoxy, amido, amino, acyl, acyloxy,
5 elkoxycarbonyl, sulfonamide, halo, cyano, hydroxy, nitro, aryl, or heteroaryl;

100195} R* R, R’, and R® are independently hydrogen, C;-C,alkyl, C.-Csalkenyl, C;-Csalkynyl, Ci-Cscycloalkyl, C;-
C.heteroalkyl, C-Calkoxy, C-C,amido, amino, acyl, Ci-Csacyloxy, C;-Cysulfonamido, halo, cyano, hydroxy or
nitro; and
[00196] each instance of R® is independently hydrogen, C;-Cigalkyl, Cs-Cycycloalkyl, heterocycloalkyl, or Cp-

10 Cigheteroalkyl.
[60197] In some embodiments, B is unsubstituted or substituted alkyl, including but not limited to ~{CH,)a-
NR'R® ,wherein each R® is independently hydrogen, alkyl, fluoroalkyl, carbocyclyl, carbocyclylalkyl, aryl, aralkyl,
heterccycloalkyl, heterocycloalkylalkyl, heteroaryl or heteroarylalkyl, or NR*R® are combined together to form a
cyclic moiety, which includes but is not limited to piperidinyl, piperazinyl, and morpholinyl. In some embodiments, B

15 is unsubstituted or substituted amino. n some embodiments, B is unsubstituted or substituted heteroalkyl.

(R%)q

Formula I
[00198] In some embodiments, B is a moiety of Formula IT and wherein W, is a member selected from the group

consisting of unsubstituted or substituted aryl, substituted phenyl, vosubstituted or substituted heteroaryl including but
20 not limited to pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-4.yl, pyrimidin-2-yl, pyrimidin-5-yl, or pyrazin-2-yl,

unsubstituted or substituted monocyclic heteroaryl, unsubstituted or substituted bicyclic hetercaryl, a heteroaryl

comprising two heteroatoms as ring atoms, unsubstituted or substituted heteroaryl comprising a nitrogen ring atom,

betercary] comprising two nitrogen ring atoms, heteroaryl comprising a nitrogen and a sulfur as ring atoms,

unsubstituted or substituted heterocycloalkyl including but not limited to morpholinyl, tetrahydropyranyl, piperazinyl,
25 and piperidinyl, unsubstituted or substituted cycloalkyl inciuding but not limted to cyclopenty! and cyclohexyl.

{06199] In some embodiments, B is one of the following moieties:

Ci\_# .
-CH3 CH,CHz  -CH(CH3)p - \Nl §@ _§_<l __§<>

A 000

ReMng s g el
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[00206] In some embodiments, B is substituted by one or more of alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyi, sulfonamido, halo, cyano,
hydroxy or nitro, each of which alkyl, heteroalkyl, allenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
alkoxy, amido, amino, acyl, acyloxy,or sulfonamido, may itself be substituted,

{00201} In some embodiments, R' is a member selected from the group consisting of hydrogen, unsubstituted or
substituted alkyl, unsubstituted or substituted beteroalkyl, unsubstituted or substituted alkenyl, unsubstituted or
substituted alkynyl, unsubstituted or substituted cycloalkyl, or unsubstituted or substituted heterocycloalkyl. In some
embodiments, R’ is unsubstituted or substituted aryl, unsubstituted or substituted arylaliyl, unsubstituted or substituted
heteroaryl, or unsubstituted or substituted heteroarvialkyl. In some embodiments, R is unsubstituted or substituted
alkoxy, unsubstituted or substitated amido, unsubstituted or substituted amino. In some embodiments, R} is
unsubstituted or substituted acyl, unsubstituted or substituted acyloxy, unsubstituted or substituted alkoxycarbonyl, or
unsubstituted or substituted sulfonamido. In some embodiments, R' is halo which includes —Cl, -F, -1, and -Br. In
some embodiments, R! is selected from the group consisting of cyano, hydroxy, nitro, unsubstituted or substituted
phosphate, unsubstituted or substituted urea, and carbonate.

[06202} In some embodiments, when R' is alkyl, R! is methyl, ethyl, propyl, isopropyl, #- butyl, fert- butyl, sec-butyl,
pentyl, hexy! or heptyl.

[00203] In some embodiments, when R is alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, sulfonamido, or hydroxy,
R is substituted by phosphate, or unsubstituted urea, or éubstimted urea, or carbonic acid, or carbonate.

[00204] In some embodiments, when R' is alkyl, heteroaikyl, alkenyl, allcynyl, cycloalicyl, heterovycloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylaikyl, alkoxy, amido, amine, acyl, acyloxy, alkoxyearbonyl, or sulfonamido, R is
substituted by one or more of alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl,
heteroaryl, heteroaryialkyl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, sulfonamido, halo, cyano, hydroxy
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or nitro, each of which alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, or sulfonamido may itself be substituied.
[00203] In some embodiments, R? is 2 member selected from the group consisting of unsubstituted or substituted alkyl,
unsubstituted or substituted heteroalkyl, unsubstituted or substituted alkenyl, unsubstituted or substituted alkynyl,
unsubstituted or substituted cycloalkyl, and unsubstituted or substituted heterocycloalkyl. In some embodiments, R? is
unsubstituted or substituted aryl, unsubstituted or substituted arylalkyl, unsubstituted or substituted heteroaryl, or
unsubstituted or substituted heteroarylalkyl. In some embodiments, R? is unsubstituted or substituted alkoxy,
unsubstituted or substituted amido, unsubstituted or substituted amino, In some embodiments, R? is unsubstituted or
substitated acyl, unsubstituted or substituted acyloxy, unsubstituted or substituted alkoxycarbonyl, or unsubstituted or
substituted sulfonamido. In some embodiments, R? is halo, which is ~I, -F, -Cl, or -Br. In some embodiments, R? is
selected from the group consisting of cyano, hydroxy, nitro, a carbonic acid, and a carbonate.  In some embodiments,
R? is unsubstituted or substituted phosphate. In some embodiments, R? is unsubstituted or substituted urea. In some
embodiments, when R is alkyl, R*is methyvl, ethyl, propyl, isopropyl, n- butyl, tert- butyl, sec-butyl, pentyl, hexyl or
heptyl.

[09206] In some embodiments, when R? is alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylatkyl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, sulfonamido, or hydroxy,
it is substituted by phosphate, substituted by urea, or substituted by carbonate.

[00207] In some embodiments, when R is alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, or sulfonamido, it is
substituted by one or more of alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heieroaryl,
alkoxy, amido, amino, acyl, acvloxy, alkoxycarbonyl, sulfonamido, halo, cyano, hydroxy or nitre, each of which alkyl,
heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heieroaryl, alkoxy, amido, amino, acyl, acyloxy,
alkoxyearbonyl, or sulfonamido may itself be substituted.

100208] In some embodiments, q is an integer of 0. In some embodiments, q is an integer of 1. In some embodiments,
q is an integer of 2. In some embodiments, q is an integer of 3. In some embodiments, q is an integer of 4.

[00209] In some embodiments of the compound of Formula I, R? is a member selected from the group consisting of
bydrogen, unsubstituted or substituted alkyl, unsubstituted or substituted alkenyl, and unsubstituted or substituted
alkynyl. In some embodiments, R is unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,
unsubstituted or substituted cycloalkyl, or unsubstituted or substituted heterocycloalkyl. In some embodiments, R? is
unsubstituted or substituted alkoxy, unsubstituted or substituted amido, unsubstituted or substituted amino. In some
embodiments, R is unsubstituted or substituted acyl, unsubstituted or substituted acyloxy, unsubstituted or substituted
alkoxyearbonyl, or unsubstituted or substituted sulfonamido. In some embodiments, R® is halo, which is is -1, -F, -Cl,
or -Br.

[00210] In some embodiments, R is selected from the group consisting of cyano, hydroxy, and nitro. In some
embodiments, when R® is alkyl, R? is methyl, ethyl, propyl, isopropyl, #- butyl, tert- butyl, sec-butyl, pentyl, hexyl or
heptyl. In some embodiments, RY is -CF,.

[00211) In some embodiments, when R? is alkyl, alkeny!, alkyny}, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl,or sulfonamido, it is substituted with one or more of alkyl,
beteroalkyl, alkenyt, alkynyl, cycloatkyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl, acyloxy,
alkoxycarbenyl, suifonamido, halo, cyano, hydroxy or nitro, each of which alkyl, hetercalkyl, alkeny!, alkynyl,
cycloalkyl, heterocyeloalkyl, aryl, beteroaryl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, or sulfonamido
may itself be substituted.

27



8-87 -CH3 8-88 -CH2CH3 8-89 B-90 H3C---.."7--..,, 8-9I "ttc "..0 B-92 ¢83 . ¢c83 3-93 . 3-9480.
CH3 8-95F 0 3-96 N CH20H3 N f--) B-97 HB-98 0

[00212] In some embodiments of the compound of Formula I, R® is hydrogen, unsubstituted or substitated alkyi
(including but not limited to unsubstituted or substituted C,-Chalkyl). In some embodiments, R’ is upsubstituted or
substituted alkenyl including but not limited to unsubstituted or substituted C;-Csalkenyl. In some embodiments, RS is
unsubstituted or substituted alkynyl including but not limited to unsubstituted or substituted C,-Csalkynyl, In some
5 embodiments, R® is unsubstituted or substituted cycloalkyl including but not limited to unsubstituied or substituted Cy-

Cscycloalkyl. In some embodiments, R’ is unsubstituted or substituted heterocycloalkyl. In some embodiments, R is
unsubstituted or substituted hetercalley! including but not limited to unsubstituted or substituted C,-Ciheteroalicyl. In
some embodiments, R’ is unsubstituted or substituted atkoxy including but not limited to unsubstituted or substituted
C-Cyallcoxy. In some embodiments, R? is unsubstituted or substituted amida including but not limited to

10 unsubstituted or substitated C,-C,amido. In some embodiments, R® is unsubstituted or substituted amino. In some
embodiments, R’ is unsubstituted or substituted acyl, unsubstituted or substituted acyloxy, unsubstituted or substituted
C;-Caacyloxy, unsubstituted or substituted alkoxycarbonyl, unsubstituted or substituted sulfonamido, or unsubstituted
or substitnied C1~C4su1fonamido. In some embodiments, RS is halo, which is is -1, -F, -C), or -Br. In some
embodiments, R’ is selected from the group consisting of cyano, hydroxy, and nitro. In some other embodiments, R” is

15 «CHj, -CH,CHs, n-propyl, isopropyl, -OCH,, ~OCH,CHj, or -CF;.
{00213] In some embodiments, when R’ is alkyl, alkenyl, alkynyl, cycloalkyl, heteroalkyl, acyl, alkoxy, amido,
amino, acyloxy, alkoxycarbonyl, or sulfonamido, R is optionally substituted with one or more of alkyl, heteroalkyl,
atkenyl, alkynyl, cycioalkyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl,
sulfonamido, halo, cyano, hvdroxy or nitro, each of which alkyl, hetercalkyl, alkenyl, alicynyl, cycloaikyl,

20 heterocyeloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, or sulfonamido may itself be
substituted.
[00214] In some embodiments of the compound of Formula I, R® is hydrogen, unsubstituted or substituted alkyl
(including but not limited to unsubstituted or substituted C;-C,alkyl). In some embodiments, R® is unsubstituted or
substituted alkenyl including but not lmited to unsubstituted or substituted C,-Csalkenyl. In some embodiments, RS is

75 unsubstituted or substituted alkynyl including but not limited to unsubstituted or substituted Co-Csallynyl. In some
embodiments, R® is unsubstituted or substituted cycloalkyl including but not limited to unsubstituted or substituted Cs-
Cseycloalkyl. In some embodiments, R® is unsubstituted or substituted heterocycioalkyl, In some embodiments, R® is
unsubstituted or substituted heteroalkyl including but not limited to unsubstituted or substituted C;-C hetercalkyl. In
some embodiments, R® is unsubstitutad or substituted alkoxy including but not limited to unsubstituted or substituied

30 C;-Chalkoxy. Insome embodiments, RS is unsubstitated or substituted amido including but not Limited to
unsubstituted or substituted C,-C,amido. In some embodiments, R® is unsubstituted or substimted amino. In some
embodiments, R® is unsubstituted or substituted acyl, unsubstituted or substituted acyloxy, unsubstituted or substituted
C,-Cqacyloxy, unsubstituted or substituted alkoxycarbonyl, unsubstituted or substituted sulfonamido, or unsubstituted
or substituted C;-Cysulfonamido. In some embodiments, R® is halo, which is is -1, -F, -CY, or -Br. In some

35 embodiments, R® is selected from the group consisting of cyano, hydroxy, and nitro. In some other embodiments, RS is
~CHj, ~CH2CHjy, n-propyl, isopropyl, -QCHj, -OCH,CHa, or -CF;.
[062E5] In some embodiments, when RS is alkyl, alkenyl, alkyny, cycloalkyl, beteroalkyl, acyl, alkoxy, amido,
amino, acyloxy, alkoxycarbonyl, or sulfonamido, R® is optionally substituted with one or more of alkyl, heteroalkyl,
alkenyl, alkvnyl, cvcloalkyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl, acylozy, alkoxycarbonyl,

40 sulfonamido, halo, cyano, hydroxy or nitro, each of which alkyl, heteroalkyl, alkenyl, alkynyl, cycioalkyl,
heterocycloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, or sulfonamido may itself be
substituted.

28



LN 13-990R-" Nir.--/' a-SO2ME N 13- 101 CN B-102 40 Table 2. lllustrative R12 of
compounds of Formula I. Sub- class # R" Sub- class # R12 Sub- class # R12 12-1 -CN 12-2 -Br 12-3
-Cl 12-4 -CH2CH3 12-5 -CH, 12-6 -CH(CHSs), 12-7 1--<1 12-8

[80216] In some embodiments of the compound of Formula I, R” is hydrogen, unsubstituted or substituted atkyl
(including but not limited to unsubstituted or substituted C,-Cealkyl). In some embodiments, R’ is unsubstituted or
substituted alkenyl including but not limited to unsubstituted or substituted C,-Csalkenyl. In some embodiments, R” is
unsubstituted or substituted alkynyl including but not limited to unsubstituted or substituted C;-Csalikynyl. In some
5 embodiments, R is unsubstituted or substituted cycloalky! including but not limited to unsubstituted or substituted Cs-

Cscycloalkyl. In some embodiments, R’ is unsubstituted or substituted heterocycloalkyl. In some embodiments, R is
unsubstituted or substituted heteroalkyl including but not limited to unsubstitated or substituted C;-Cgheterpalkyl. In
some embodiments, R is unsubstituted or substituted alkoxy including but not limited to unsubstituted or substifuted
C,-C,alkoxy. In some embodiments, R’ is unsubstituted or substituted amido including but not limited to

10 unsubstituted or substituted C;-C,amido. In some embodiments, R’ is unsubstituted or substituted amino. In some
embodiments, R is unsubstituted or substitited acyl, unsubstituted or substituted acyloxy, unsubstituted or substituted
C,-C,acyloxy, unsubstituted or substituted alkoxycarbonyl, unsubstituted or substituted sulfonamido, or unsubstituted
or substituted C,-C,sulfonamido. In some embodiments, R is halo, which is is —I, -F, -Cl, or -Br. In some
embodiments, R is selected from the group consisting of cyano, hydroxy, and nitro. In some other embodiments, R is

15 -CH,;, -CH,;CH,;, n-propyl, isopropyt, -OCH,, -OCH,CHj, or -CF;.
[00217] In some embodiments, when R’ is alkyl, alkenyl, alkynyl, cycloalkyl, heteroalkyl, acyl, alkoxy, amido,
amino, acyloxy, alkoxycarbonyl, or sulfonamido, R” is optionally substituted with one or more of alkyl, heteroalkyl,
aikenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl,
sulfonamido, halo, cyano, hydroxy or nitro, each of which alkyl, heteroalkyl, alkenyl, alkynyl, cycloaliyl,

20 hetefocycloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, or sulfonamido may itself be
substituted.
[00218] In some embodiments of the compound of Formula I, R® is hydrogen, unsubstituted or substituted alkyl
(including but not limited to unsubstituted or substitated C;-C,alkyl). In some embodiments, R? is unsubstituted or
substituted alkenyl including but not limited to unsubstituted or substituted C,-Csalkenyl. In some embodiments, R® is

25  unsubstituted or substitted alkynyl including but not limited to unsubstituted or substituted Cy-Csalkynyl. In some
embodiments, R? is unsubstituted or substituted cycloalkyl including but not limited to unsubstituted or substituted Cy-
Cseycloalkyl. In some embodiments, R® is unsubstituted or substituted heterocycloalkyl. In some embodiments, R is
unsubstituted or substituted hetercalkyl including but not lirnited to unsubstituted or substituted C;-Ciheteroalkyl. In
some embodiments, R® is unsubstituted or substituted alkoxy including but not limited to unsubstituted or substituted

30 C;-Cealkoxy. In some embodiments, R® is unsubstituted or substituted amido including but not limited to
unsubstituted or substituted C,-C,amido. In some embodiments, R® is unsubstituted or subsiituted amine. I some
embodiments, R® is unsubstituted or substituted acyl, unsubstituted or substituted acyloxy, unsubstituted or substituted
C,-Ciacyloxy, unsubstituted or substituted alkoxycarbonyl, unsubstituted or substituted sulfonamido, or unsubstituted
or substituted C;-Cusulfonamido. In some embodiments, R is halo, which is is ~1, -F, -Cl, or -Br. In some

35 embodiments, R® is selected from the group consisting of cyano, hydroxy, and nitro. In some other embodiments, R® is
-CH,, -CH,CH,, n-propyl, isopropyl, -OCH,, -OCH;CH;, or -CF.
[60219] In some embodiments, when R%is alkyl, alkenyi, alkynyl, cycloalkyl, heteroalkyl, acyl, alkoxy, amido,
amino, acyloxy, alkoxycarbonyl, or sulfonamido, R is optionally substituted with one or more of alkyl, heteroaliyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl,

40 sulfonamido, halo, cyano, hydroxy or nitro, each of which alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, or sulfonamido may itself be
substituted.
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[06220] In some embodiments of the compounds of Formula I, R®, R®, R7, and R® are H.

{00221} In some embodiments of the compound of Fornula I, X is absent. In some embodiments, X is —(CH(R®)),, and
zis an integerof 1, 2, 3 or 4.

[00222] In some embodiments, R is unsubstituted or substituted alkyl inchuding but not limited to unsubstituted or
substituted C;-Cjoalkyl. In some embodiments, R® is unsubstituted or substituted cycloalkyl including but not limited
to unsubstituted or substituted C3-Cqoycloaliyl. In some embodiments, R’ is methyl or hydrogen. In some
embodiments, R’ is unsubstituted or substituted heterocycloalkyl including but not limited to unsubstituted or
substituted C,-Cygheteroalkyl. In some embodiments, R’ is unsubstituted or substituted heteroalky] including but not
fimited to unsubstituted or substituted C,-C;heteroalkyl.

[06223] When R® is any of the above, in some embodiments, X is -CH,-, -CHyCH;-, -CH,CH,CH,-, -CH(CHg)-, or -
CH(CH,;CH;)-. In some embodiments, when X is -CH{CH,;)-, -CH{CH;)- is in an (8}~ or (R)-stersochemical
configuration.

[060224] In some embodiments of the compound of Fornula I, Y is absent. In some embodiments, Y is -O-, -8-, -
§(=0)-, -8(=0)y-, -C(=0)-, -NR*}C=0)-, -NR)(C=0)NH-, -NR)C(R®),- (such as-N(R°)CH,-, specifically -
N(CH;3)CH;-, N(CH(CH;),)CH, - or N(CH,CH3)CH,-), -N(R%)-, ~N(CH;)-, -N(CH,CH;)-, or -N(CH(CH;),)-. In some
embodiments, Y is -C(=0)-(CHR®),- and z is an integer of 1, 2, 3, or 4,

[60225] In some embodiments, X-Y is -CH,-, -CH;-N(CH;), -CH(CH,)-NH-, (8} -CH(CH;)-NH-, or

(R) -CH{CH;)}-NH~. In some embodiments, X-Y is -N{CH,;).CH,-, N(CH,CH;) CH;-, -N{CH(CH;};)CH;~, or -
NHCH;-.

[00226] In some embodiments of the compounds of Formula [, W4 is 2 member selected from the group consisting of
unsubstituted or substituted heterocycloalloyl, unsubstituted or substituied aryl, and unsubstituied or substituted
heieroaryl. In some embodiments, W is unsubstituted or substituted monocyclic heteroaryl, or unsubstituted or
substituted bicyclic heteroaryl. o some embodiments, W, is a bicyclic heteroary! having at least one heteroatom, e.g.,
& bicyclic heteroary! having at least one nitrogen ring atom. In some embodiments, Wy is a bicyclic heteroaryl having
at least two heteroatoms, e.g., a bicyclic heteroaryl having at least two nitrogen ring atoms. In some embodiments, Wy
is a bicyclic heteroaryl having two heteroatoms in the ring which is connected to XY, In some embodiments, Wyisa
bicyclic heteroaryl having two nitrogen ring atoms in the ring to which XY is connected. In some embodiments, W4
is 2 bicyclic heteroaryl having four heteroatoms, e.g, a bicyclic heteroaryl having four nitrogen ring atoms. In some
embodiments, W, is unsubstituted or substituted 4-amino- 1H-pyrazolo[3,4-dlpyrimidin-1-vi, unsubstituted or
substituted 7-amino-2-methyl-2H-pyrazolo[4,3-d]pyrimidin-3-yl. unsubstituted or substituted 6-methylenyl-
SH-purin-6-yi, or unsubstituted or substituted 6-amino-9H-purin-9-yl,

{00227] In some embodiments W is one of the following:
t

e Snr
RE X \ = e
N N N N=\
>’ N YR AN ( N g
R11 h
R‘H R‘IZ

R‘l 1
wherein R® is hydrogen, halo, phosphate, urea, carbonate, alkyl, alkenyl, alkynyl, cycloalicyl, heteroalkyl, or

35 heterocycloalkyl;

R"isH, alkyl, halo, amino, amido, hydroxy, or alkoxy, and
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R'? is H, alkyl, cyano, alkynyl, alkenyl, halo, aryl, heteroaryl, heterocycloalkyl, cycloalkyt, amino, carboxylic acid,
alkoxycarbonyl, or amido.

[60228] In some embodiments, Wd is;

1
.

Ra-N NN

=
=N

5 [00229] In some embodiments, Wy is:

[06230] In some embodiments, Wy is:

§00231] In some embodiments, W, is:

|
¢ 7 N\)zR"‘
N =N
10 R
[00232] In some embodiments of Wy R* is a member selected from the group eonsisting of hydrogen, halo,
phosphate, urea, a carbonate, unsubstituted or substituted alkyl, unsubstituted or substituted alkeny, unsubstituted or
substituted alkynyl, unsubstituted or substituted cycloalkyl, unsubstituted or substituted heteroalkyl, and imsubstituted
or substituted heterocycloalkyl.
15 {00233] In some embodiments of Wy, when R” is alkyl, alkynyl, cycloalkyl, heteroalkyl, or heterocycloalkyl, it is
substituted by phosphate, urea, or carbonate.
[00234] In some embodiments of the compound of Formula I, R is a member of the group consisting of hydrogen,
unsubstituted or substituted alkyl, and halo, which includes -1, -F, -CL, or ~Br. In some embodiments, R'' is
unsubstituted or substituted amino, unsubstituted or substituted amido, hydroxy, or unsubstituted or substituted
20 alkoxy. In some embodiments, R'! is phosphate, unsubstituted or substituted urea, or carbonate.
[00235] In some embodiments, when R'' is alkyl, amino, amido, hydroxy, or alkoxy, it is substituted by phosphate,
urea, or carbonate.

[60236] In some embodiments of the compound of Formula L-X-Y-W is one of the following moieties:
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[06237] In some embodiments of the compound of Formula I, R is a member of the group consisting of hydrogen,
cyano, halo, unsubstituted or substituted alkyl, and unsubstituted or substituted alkyny] unsubstituted or substituted

10 alkenyl. In some embodiments, R' is unsubstituted or substituted aryl. In some embodiments, R'? is unsubstituted or
substituted heteroaryl, which includes but is not mited to heteroaryl having a 5 membered ring, heteroary! having a
six membered ring, heteroaryl with at least one nitrogen ring atom, heteroaryl with two nitrogen ring atoms, monocylic
heteroaryl, and bicylic heteroaryl. In some embodiments, R'? is unsubstituted or substituted heterocycloalkyl, which
inciudes but is not limited to heterocycloalkyl with one nitrogen ring atom, heterocycloalkyl with one oxygen ring

15 atom, R" is heterocycloalkyl with one sulfur ring atom, S membered heterocycloalkyl, 6 membered heterocycloalkyl,
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saturated heterocycloalkyl, unsaturated heterocycloalkyl, heterocycloalkyl having an unsaturated moiety connected to
the heterocycloalky! ring, heterocycloalkyl substituted by oxo, and heterocycloalky! substituted by two oxo. In some
embodiments, R'? is unsubstituted or substituted cycloalkyl, including but not limited to cyclopropyl, cycloburyl,
cyclopentyl, cyclohexyl, cycloalky! substituted by one oxo, cycloalkyl having an unsaturated moiety connected to the
5 cycloalkyl ring. In some embodiments, R'? is unsubstituted or substituted amido, carboxylic acid, unsubstituted or
substituted acyloxy, or unsubstituted or substituted alkoxycarbonyl.
[00238] In some embodiments, when R'? is alkyl, alicynyl, alkenyl, aryl, heteroaryl, heterocycloalkyl, or cycloalkyl, it
is substituted with phosphate. In some embodiments, when R'? is alky), alkynyl, alkenyl, aryl, heteroaryl,
heterocycloalkyl, or cycloalkyl, it is substituted with urea. In some embodiments, when R is alkyl, alkynyl, alkenyl,
10 aryl, heteroaryl, heterocycloalkyl, or cycloalkyl, it is substituted with carbonate.
{00239) In some embodiments, when R' is alkyl, allkynyl, alkeny?, aryl, heteroaryl, heterocycloalkyl, cycloalkyl,
alkoxycarbonyl, amido, or acyloxy, it is substituted with one or more of alkyl, beteroalkyl, atkenyl, alkynyl,
cycloalkyl, heteracycloalicyl, aryl, hetercaryl, alkoxy, amido, amino, acyl, acyloxy, alkoxycarbonyl, sulfonamido,
halo, cyano, hydroxy or nitro, each of which alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
15 heteroaryl, alkoxy, amido, amino, acyl, acyloxy, aloxycarbonyl, or sulfonamido may itself be substituted.
[00240] In some embodiments, R'2 of W, is one of the following moieties:
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160241} In some embodiments, Wy is a pyrazolopyrimidine of Formula II:
N
8
N
R12 / >
===
R'H
10 Formula II1

wherein R is H, alkyl, balo, amino, amido, hydroxy, or alkoxy, and R' is H, alky}, alkynyl, alkenyl, halo, aryl,
heteroaryl, heterocycloalkyl, or cycloalkyl. In some embodiments, R'! is amino and R™ is H, alkyl, alkcynyl, alkenyl,
halo, ary], heteroaryl, heterocycioatiyl, or cycloalkyl. In some embodiments, R is amino and R'? is alkyl, halo, aryl,
heteroaryl, heterocycloalkyl, or cycloalkyl. In some embodiments, R' is amino and R” is monocyelic heteroaryl. In

15 some embodiments, R' is amino and R'? is bicyclic heteroaryl. In some embodiments, R'' is amino and and R is
cyano, amino, carboxylic acid, acyloxy, alkoxycarbonyl,or amide.

[60242] In some embodiments of the invention, the compound of Formmla I'is a compound having a structure of

Formula I'V:
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Formula IV
In some embodiments of the compound of Formula 1V, RYisH, alkyl, halo, amino, amido, hydroxy, or atkoxy, and
R7is H, alkyl, atkynyl, alkenyl, halo, aryl, heteroaryl, heterocycloalkyl, or cycloalkyl. In another embodiment, R'! is
5 amino and R" is alkyl, alkenyl, heteroaryl, arvl, or heterocycloalkyl. In some embodiments, R*' is amino and and R™2

is cyano, amino, carboxylic acid, alkoxycarbonyl, or amido,

In some embodiments, the compound of Formula IV is 2 compound of Formula [V-A:

H H
N
H H N N
N/ \>
R‘i? ==
HoN
Formula IV-A
10 [00243] The invention also provides compounds of Formula I having a structure of any of Formulae V, V-A, V-B, VI,
or VI-A:

HN N,
7

4

N>—\$/N\H

Formula V-A Formula V-B

RS

15 Formula VI Formula VI-A
100244} Any of the disclosed elements and their substituents for the compounds of Formula I can be used in any
combination,
[00245} In one aspect, R; is H, CH;, CF;, Cl, or F; B is a moiety of Formula II;
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Formula IT

wherein W, is aryl, hetercaryl, heterocycloatkyl, or cycloaliyl; RlisH, ~F, -Cl, -CN, -CHs, isopropyl, -CF3, -OCHs,

nitro, or phosphate; R? is halo, hydroxy, cyano, or nitro; g is an integer of 0, 1, 2, 3, or 4; R} R® R’, and R® are H; X is
5 absentor (CH),; zis 1; Y is absent or —N{Rg}—; R’ is hydrogen, C;-Cyealkyl, Cs3-Creycloatiyl, or Cp-Coheteroalkyl;

and Wy is pyrazolopyrimidine or purine.

[60246] In another aspect, R; is H, CH;, CFs, Cl, or F; B is a moisty of Formula I which is aryl, heteroaryl,

heterocycloalkyl, or cycloalkyl, R'isH, -F, -CL -CN, -CH,, isopropyl, -CF;, -OCH;, nitro, or phosphate; R? is halo,

hydroxy, cyano, or nitro; g is 0, 1 or 2; RS, R‘, R’, and R® are H; X is absent or (CH,),; z s 1; Y is absent or “N(R%-;

e
=N
1

\
N _;d"& N\
R12)\C ) VAR 7\,\
o \ammp H

10 R?is hydrogen, methyl, or ethyl; Wy is: R or
alkynyl, alkenyl, halo, aryl, heteroaryl, heterocycloalkyl, or cycloalkyl.
{00247} In another aspect, R; is H, CH,, CF;, Cl, or F; B is 2 moiety of Formuia II, which is aryl, heteroaryi,
heterocycloaliyl, or cycloalkyl, R} is H, -F, -Cl, -CN, -CHj, isopropyl, -CFs, -OCH, nitro, or phosphate; R? is halo,
hydroxy, cyano, or nitro; qis 0, 1 or 2; X is (CHy),; 215 1; R% R®, R? and R® are H; Y is absent and W, is:

; R is amino; and R'? is H, alkyl,

]
N:;)"’ ‘
| / N
e
Sy
15 R : R is amino; and R™ is H, alkyl, alkynyl, alkenyl, halo, aryl, heteroaryl, heterocyeloalkyl, or
cycloalkyl.

100248] In another aspect, R; is H, CH,, CFs, Cl, or F; B is aryl, heteroaryl, heterocycloalkyl, or cycloaliyl, R' is H, ~
F, -Cl, -CN, -CHj, isopropyl, -CFs, -OCHS, nitro, or phosphate; R? is halo, hydroxy, cyane, or nitro; g is 0, 1 or 2; R’,
RS R, and R® are H; X is (CH,),; z is 1; X is (CHa); z is 1; Y is-N(R®)-; R® is hydrogen, methyl, or ethyl; and W, is

\ Nﬁ
NN
o H
20 =N .
[00249] R'! is amino; and R¥ is H, alky}, alkynyl, alkenyl, halo, aryl, heteroaryl, heterocycloalkyl, or cycloalloyl.

[00250] In another aspect, R; is aryl, beteroaryl, H, CH;, CFs, Cl, or F; B is alkyl or a moiety of Formula IT;

R1
@ (R%)q

Formula II

2
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[00251] wherein W, is aryl, heteroaryl, heteracycloalkyl, or cycloalkyl, and q is an integer of 0, 1,2, 3, or 4; R' is H, -
F, -C], -CN, -CHj, isopropyl, -CF;, -OCH;, nitro, or phosphate; R?is halo, hydroxy, cyano, nitro, or phosphate; q is 0,
1or2;R% R%, R, and R® are H; X iz absent or (CH(R®Y),; z is an integer of 1, 2, 3, or 4; Y is absent, ~N(R®)-, or -
N(R*) CH(R%)-; R® is hydrogen, alkyl, cycloalkyl, or heteroalkyl; and W is pyrazolopyrimidine or purine.

5 {00252] In another aspect, Ry is aryl, heteroaryl, H, CH;, CF3, CL, or F; B is alky! or a moiety of Formula II which is
aryl, heteroaryl, heterocycioalkyl, or cycloalkyl, R' is H, -F, -Cl, -CN, -CH;, isopropyl, -CF,, -OCHj, nitro, or
phosphate; R? is halo, hydroxy, cyano, nitro, or phosphate; g is 0, 1 or 2; R®, R, R”, and R® are H; X is absent or
(CH®R®),; zis an integerof 1,2, 3,0r4; Y is absent, ~NR®-, or —N(R,g) CHR®-; R® is hydrogen, methyl, or ethyl;

i

N
"‘ﬁ
> N4 \ N
W, is: or R“ is amino; and R*? is H, afkyl, alkynyl, alkenyl, halo, aryl,

10 heteroaryl, heterocycloalkyl, cycioalkyl, cyano, amino, carboxylic acid, aloxycarbonyl, or amido.
{00253} In another aspect, Ry is H, CH;, CF,, Cl, or F; B is alkyl or a moiety of Formula I1 which is aryl, heteroaryl,
heterocycloalkyl, or cycloalkyl, R! is H, ~F, -Cl, -CN, ~CHj, isopropyl, -CFs, -OCH;, nitro, or phosphate; R? is halo,
hydroxy, cyano, nitro, or phosphate; q is 0, 1 or 2; R>, R, R”, and R® are H; X is (CH(R®)),; z is an integer of 1; Y is
iy
N
()
S
absent, or —-N(R®) CH(R")-; R® is hydrogen, methyl, or ethyl; W, is: R : R is amino; and R is H,
15 alkyl, alkynyl, alkenyl, halo, aryl, heteroaryl, heterocycloalkyl, cycloalkyl, cyano, amino, carboxylic acid,
alkoxycarbonyl, or amido.
[00254] In another aspect, R, is aryl, heteroaryl, H, CH;, CF3, CL, or F; B is a moiety of Formula IT which is aryl,
heteroaryl, heterocycloalkyl, or cycloalkyl, R!is H, -F, -Cl, -CN, -CHs, isopropyl, -CFs, -OCH,, nitro, or phosphate;
R? is halo, hydroxy, cyano, nitro, or phosphate; ¢ is 0, 1 or 2; R®, R%, R7, and R® are H; X is absent or (CH(R®),; zis an
20 integerof 1,2, 3, or4; Y is absent, —N{Rg)—, or —N{Rg) CH(RQ)-; Ris hydrogen, methyl, or ethyl; and Wy

\ Nﬁ
4
N N\H
is: \'ﬁN .
[00255] In another aspect, Ry is aryl, heteroaryl, H, CH;, CF, Cl, or F; B is a moiety of Formula 11 whick is aryl,
heteroaryl, heterocycloalkyl, or cycloalkyl, R is H, ~F, -Cl, -CN, -CHj, isopropyl, -CF;, -OCH,, nitro, or phosphate;
R? is hale, hydroxy, cyano, nitro, or phosphate; q is 0, 1 or 2; R*, RS, R”, and R¥ are H: X is absent; Y is-N{R®)
\ Nﬁ
NN
% LY . ) f. \:“._N
25 CH(R)-; R’ is hydrogen, methyl, or ethyl; and W is:
[00256] Additional exemplary compounds of the present invention are disclosed having a sub-structure of Formula
V-A.

“H
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A-....NC,/ 12-78 ".4 H2N-(\e, u 12-79 ,..c Ht\l /0 12-80 NHMe 12-81 CNA0.,) 12-82 ...,..4. 91, H3C-
12-83/91--n H..... 12-84 ,"Et HN* iu HO 12-85 11 H 2 N-4, 0 N 12-86 Il HN -4100 - 0 N 12-87  471-
-1FF

HpN
Formula TV-A

[00257] Some illustrative compounds of the present invention having a structure of Formula IV-A
include those in which R® is ~H, -Cl, -F, or —CH; in combination with any B moiety described in Table 1, and
5 any R'? a5 described in Table 2. A compound of Formula I'V-A includes any combination of Rs, B, and R2
Additional exemplary compounds of Formula IV-A are illustrated in Table 4.
Table 1. Illustrative B moisties of the compounds of Formula I

Sub- Sub- B Sub- B
class class # class
#

B-1 _% O B2 O\l J\ B3 | -CH(CH)2
B-4 Fai'%‘@ B-5 —_g _ﬂ B-6 :'{{E
B-7 HiC. B-8 HLC / B-9
NG NG NG
4
NG

B-10 B-11 O\i,CH3 B-12
% X
L

B-13 | MeO. B-14 O\ B-15
JO
B-16 B-17 @\ B-18 CN
% = cN jiO/

B-19 (\o B-20 @ B-21 | HiC OCHa
}(\/”\) . J;(j/
B-22 S B-23 @\ B-24 o,
_,%L o lN - NG, @ \/\N'w

3¢
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N-4 HN N-N- H N-N:"1IN\CC Hi 0 - NH2

. 10025810¢ther illustrative compounds of the present

invention have a structure of Formula V-A, in which B is a moiety described in Table 2, in combination

with 123, which is -H, -Cl,

-F, or CH3,and R9, Whic'h is -1-1, -CH3, or -CH2CH3. Formula V-A,44

[00259)Qthertustrative L,wnpuurug i the pll-:bcll;u ventiomtavg Fgrycture of FRrmtte-¥~B, in which
B is a moiety descrlrpeqqr ble 2{ in combinatiQ R.3, whichlis -H,-Cl, -F, or &H3.and R9 , which
is -H, -CHS3, or - RO\ N{ H 5Form Ia I-B [00260]Othef |Ilustrat|dico pounds of the
present inver ea structure of Formtila VI -A, in which B is & moiet ed in Tablej2, in
combi cgl_m"‘l R3-which-is—H; \Bi_sgl_, or bl_l ang-Re—~-which- E-Iglg CH3or~-CH2CEH3323
10Formula Vi-A 1902@%Additional exen plary co%@mds of the present in include byt are not
limited ffo the foﬂiﬁﬁd" 00262] The chem 21 itiés described herein cqﬁ thesized gccording
to one pr mot ative scheme> hereih ntkor technlques well known it thé¥art. §D0263] Unless
specifi',%_%t Y& Ot *rary, the-reactiansd oullu {Hhereinrtake-ptacepi-patmospherie-pressure-fenerally
10 within a tg mpe a re range from -10 G t Further except as therﬁrs? sp$0|f|ed regaction
times gnd con § intended to be 3 @/e g., taking place atg ospheric{pressure
within a temperature ramge of abdut -10 [C fo about!110 C over a period| of aboutd to about 24 hours;
reactiops-feft| to ruphQernight averg@g@4a perio about 16 hours} 8002641 Ihe terms "solvent,”
"organic solver;@\mert solvent" each megan g solvent inert under the co ditions of the repction
being described’in ﬁomﬂ&ipn therewith |n&gfudig, fdr example, benzeng, oluﬁne,@\tonitrile,
O Sy
B-76 /[Nj\ o B-77 /[Nj\ B-78 /[Nj
'Y g N ! % N/ D '?i N/
o
B-79 S B-80 s B-81 S
L Lo Lo
% N e N % N
B-82 B-83 B-84 0
S > S > s
P P Jos e
ug N % N ) W ~N ==
B-85 8 B-26 B-87 | -CH,
o e, e
™" N =
B-88 | -CH,CH, B-89 B-90 | HsC AN
B-91 O B-92 CHs B93 | F
IN by
:ls‘ ;LL!‘ CHy F
B-94 | HC B-95 £ B-96 _CHCH
N
; (J
CHa ;‘1“- F '}‘Lj
B-97 H B-98 0 B-99 GH
' /\/
N
O\i - yo
/‘1'7_ : 2 g
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5 tetrahydrofuran (“THF"), dimethylformamide ("DMF"), chloroform, methylene chloride (or
dichloromethane), diethyl ether, methanol, N-methylpyrrolidone ("NMP"), pyridine and the like. Unless
specified to the contrary, the solvents used in the reactions described herein are inert organic solvents.

Unless Bpedif

ied tQ the coptfalry,
constituf&s a vofima‘equivalent.
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ical entities{an
stiabfe separation

1ction, crystalli7Rtion,

olumn_chromatogr

ent
d

r purification
hyl

thin-layer chromatography or thick-layer chromatography, or a combination of these procedures.
Specificilustintionis 81’ s{ritablersepbration and isolation procedures can be had by reference to the

examplasthgreinbelow rRFAoOWEVer, othattegpivalent s&paration prageldtion procedtifres can al3o be used
[OOZGE]‘When desired, the (R)- and|($¥i8gmers of the compourds vt the present invention, {f present,
may b"li“l’ regaived-by-methods-know tothgse skittedirtheagt foreggmple by formationof
diasteraoisomericisalts or complexas saich-amay be separated, s exaospid;)by crystallizatioh; via
formatidir’of didstereefsomeric deriidfives J\Lgic may be sepafdfet], fogse le, by crystallization,
gas-liquid or Iiﬁﬁd chrgmatography] selectjve reaetion of one enantiomeﬂjwithi an enantiomef-specific
reagent, for example enzymatic oxigation @r reduction, followed by separatigfi of the modified and
unmodiirew € n_grr]l'gLQWmers;,@ﬁ gas-ligdiekon liquid.chy ographyiria ¢hi al_enyirongjnt, for 20
example on & ¢hiral support, such as silica W%;h a boigq chiral ligand orgin"t'ﬁ_e- preseince of a|chiral
solvent Blterhatively, a specific enantismel rd ¥: synthesizedibySas;ygﬁ ric synthesis using
optically acti /g‘rﬁﬁé]%ms substrates, cataly lvents, or by conv erﬁ%éﬂe egantiomer to the
other by asymme @/transformatlon [0026 compounds descried | c% optionally
contagted with a pharmaceutlcally acceptable acighto form thecorresponding A€id atfdition salts. 25
10026B1-Ma g bf the optionally substitited sgarti;ag compoundstaid ot tants are commercially
available, e. Idrlch Chemical Compan (M' aukee, WI) or can he reagdily prepared by those
skilled}in the|art ugin *corgmonly employed synifretic methodaology. [00 Ne compounds of the
invention can genér /é\synthesued by an approp\‘ittte compination of geperally well known
synthetic methods T ulin.s nfhncizing these chemical iti ily apparent
30 and ¥ctess {ré‘re , based on the'ing g I fire. [00270] The
compdgunds synthesizet] byxan approptiate combipation.of known synthetic
methogs in t velow i$ offer¢d to illustrate certaip of thg'diverse methods
available for boundsg of thé'hvention and is nof intenggg to limit the sgope of
reactigng-or ’((ejgctl sequencésthaican b the<ompounds of ghe presen
invention. 1002 Pl Referring Referring to a compounfl of Formula 101, wherein X
is N orfCR7,|is conyvgrted to a 5 co pound o step process of
Heck gouplin adon in methanol
The prioduct, pound of

~ Formuja#ro3}i
appropriately rring to
Scheme 1, § for
example thqu brmula
105, iS ; T wmpuun A
compound of E:% ptHas mpound of
Formuja 106}, is°i 1 Step 5, verted to a
compqupgo 16¢é lcylauonowtn a se such
as potassium ¢ . Referrlng to Scheme
151, Step 6, ula 108, for example, via
a Suzuki reac . Is isolated and optionally purified.

Reaction Scheme 2: R3R3 OOH COCICOCI R4 202068tep 6104Step 7105 Br 207 Step 8 [00272]
Referring to Scheme 2, Step 1, a compound of Formula 201, wherein X is Nor CR7, is converted to a
compound of Formula 202, for example, with a reagent suitable for introduction of an acid chloride, for
example, 5 oxalyl chloride. The product, a corfipound of Formula 202, is optionally isolated. Referring
to Scheme 2, Step 2, a compound of Formula 202 is converted to a compound of Formula 503 for
example, reaction with, for example, an an aryl amine. The product, a compound of Formula 203, is
isolated. Referring to Scheme 2, Step 3, a compound of Formula 203 is converted to a compound of
Formula 204, for example, via a Stille coupling using an appropriate vinyl-stannane. The product, a
compound of Formula 204, is isolated. Referring to Scheme 2, Step 4, a compound of 10 Formula 204
is converted to a tertiary amide, a compoundof Formula 205, via reaction with chloroethyl acetate and
sodium hydride base. The compound of Formula 205 is isolated Referring to Scheme 2, Step 5, a

compound of Formula 205 is oxidized to an aldehyde, using, for example, osmonium tetraoxide and
cnditim nerindinate The nrodiict a ecombpoiind of Eormiila 208 ic ienlated Referrina tn <|cheme 2



RSOR3 R' Ha CH3 HNN 406407 N '--NH 5 [00274] Referring to Reaction Scheme 4, Step 1, iodo ester
401, is reacted with an allcyne in the presence.of a palladium catalyst, copper iodide and triethylamine
(TEA) to couple the alkyne to the aryl core of compound 401 to produce a compound of Formula 402.

The compaund-pfFormuta4062-s optigrgtty igotatedRefernng g Reaction Scheme4,Step2, a
compouind of Fév 02 is treated with pptassium hydroxide base [o°Of the carboxylicjacid, a
compound of For 03 if the regction product is acidified, or its salt. The mpound of Hormula
403 is ] 7€ || ”y ISCIatGd Referrifieg _t" ri'""'LiGi"l Seheme '-r, \.ﬁ%g 9 L.Ulllpuunu ofFermilla 403 is
treated|{with b Of |tr|Ie)d|choropaIIad|L l 2nerTEA to effect intfey ular ring clospre to
produce a compo of Formula 404. The ¢ f Formula 404 ':&j' Referrlng {o Reaction
Schemg 4, Step 4 & r'nrrfpnllnd of Formul AnA I ma@éd with_a nrl ha %8 produce b
compouﬁ"d‘*gf 405. The comp%ﬂhd form Ia 405 is op%lonal ke b Reaction
Scheme 4, St ompound of Formulg eated with{ hydro¢chor : the
protectmg grqup on nltrogen and to|obtain|a conpound of Formula 406. TRe ok M FFormula
406 is ¢ lo-Reagtion-Scheme 45t HZQSa yet-of-Formutai406 is
reacted 4 407, to pr Eompdund ofl F 208. The corr’E)ound of
Formulg theme [5: 504508 1002751 Referrln gaction Scheme 5, Step
l, iodo e Bactéewvith allcyine 501 |n he presence of{palladium coupllng catalyst, cLopper
iodide, pnhFEdstogbtammarcompoyretaf 02 -THe coTapour rmUIa 502 s optionally
isolated. Refer |n eaction Scheme 5, $te he compound of k 502 is treated $ with
potassium hygroxXideg“base to obtain the cafboxyt&te~gr free acid of a compe#ind of Formula $03.
Referring to Reactigrn,Scheme 5, Step 3, the compousd of Formula 503 is gated with bis
(aceton|triejd apalladium (I1) anthi3-BA o effect intramolectiasiirjg closure to-produce a,compound
of Formula 504. ompound of Formula; 58 optionally isplated Refgrriaction Scheme 5,
Step 4,ithe campou#d of Formula 5Q4 is treatedswith a primary aming {q\,ﬁ{gdﬁﬁ a compound of
Formula 505.{The gompound of Formula 50%jg isolated. 10Rejaction|{Scoterrie 6: R3 o NH p 604/504
605 /NjiTHRTHP f002 a1 Referringjta-Readction.S¢heme 6, Step# 19do ester 401 is reacted with
allcyne [601 in the p yce of pallagium cg upliatalyst copper iodi nd TEA, to obtain a
compound of Fordg H' 602. The compoundjof }b Formula 602 fis optip isolated. Referring to
Reaction Schﬂm(ﬁ NStep 2, the co’%pound ?I goﬁnula 602 is freated wifh potassium hydroxide base
to obtaip 5!_15% ¢ ﬁv"'ﬁm or-free-a€l m‘%mmw..d Hrermuia PR3- Referring-te-Reaetion-Scheme 6,
Step 3, the & nd of Formula 603 is treatgg with-bi{S"(acetonitrile)dichor ladium (1) and TEA to
effect intramol ar ring closure to produce a c d of Formulaj604. The gompound of Formula
604 is cptionclly\ft§olated Referrlng Reac:tion'\& me 6, Step 4, tkq.wpaﬁnd of Formula 604 is
treated witlgzaprimary 20-armine to prgetege a cgmpaurnd of FOITHEs Formula
605 is isolated. R&ferring to Reaction Schgme ep 5, the compound ula 605 is treated with
acid to femovedtNeN TI-IT protecting group tq dBtaiga compound of F¢ rmp@%ﬁ?ﬁe compdund of
Pommell 606 is\sglated. Reaction Sgheme {7: 442N [00277] Referring to R€action Scheme 7, Step 1
the compeEndof Formula 70T 15 Syninesized. ariefypet synthelic krgute§ eluding variations of
Schemes | ori2 where, for example, a benzyl l ine 1Ig5used in tthe step o verting a compound of
Formula 103 to a compound of Formula 104. Thie bepkyl protecting group ¥t the amine may|be
remover. 5 by standard deprotectionichemis o.hfoduce a-cd mpmnd of F701 Another-example of a
conversi(’ﬁﬁ6 a3 to compoou d'af l:l(%'réf‘nula‘s eatment of the
compound of onia pr mpound of Fo@ml. The compound of
Formula 701 | ' bund oI‘ ormula 702y.alicylation of the amide nitrogeh with a
numberiof 2-carbQn containing synt cted,.q ynri|7&|ﬂ§’an_d_;eppgtegt.gd as the
respect Vé Ketal %ompound of Formula 70%Referrlng to Reac?lo e 7, Step 2-1, the 10
compound of Fopxula 702 is transformed by;fon\example reductive am ;%pn of the ester moiety to

introduce the

introduce-a pu

pukiny

|ﬁ‘h§/l moiety.and-obtain

| moiety of a compound o

a.comnaotmd of Formula
& MpoUnNag-o-+=ornmuia

of HRormula 703, on alterng

703..R

|s alkylated to g
fn Reaction-Sgd

ft:\rrl

0
heme 7,

Step 3-1, the compound of Formula 703 is tregted with acid to remove the ketal protecting group to
produce a.compound of Formula 704. The compound of Formula 704 is isolated. Referring to Reaction
Scheme 7, Step 4-1, the compound of Formula 704 is reductively 15 aminated with an amine to
produce a compound of Formula 705. The compound of Formula 705 is isolated. Referring to Reaction
Scheme 7,-Step 2-2, the compound of Formula 702 is transformed by, steps 7 and 8 of Scheme 2 and

step



9 of Scheme 3 to introduce the pyrazolopyrimidine moiety of a compound of Formula 706. The
compound of Formula 706 is isolated. Referring to Reaction Scheme 7, Step 3-2, the compound of
Formula 706 is treated with acid to remove the ketal protecting group to produce a compound of
Formule 767 FOT-is-iselpted-26-100278] Ref
Step 442, the 07 is radu “”“1y aminated with an
of Formula 7( rmula 708 lated. Reaction Sc
Referring to K ) 1, thejdompound of Formula 701
Schemel#8r vitGhemistry ~Fhe compoundsi¥g
alkylatipn of t number of bon contaihing sy
deprotected, bzy 5 pr species as shown
801, which ¢4 to Reaction Sdheme 8, Step 2, th
converted g Stép’2-1 of Seheme 7 to intrddtte
resultapt com deprote&%n activation and aming
a compound isolatgd. [00280] Referringito Re
compopnd_of dviac emiqtr\/,de':r‘rihpd Q.in St
introdu 359

‘c Yntf adtjg&ft”ant compou
activation andg nagon with an amine to pro a compound @
Reactipn Scheme 9: [00281] Referrin bactiDfi®Beheme 9, St

g to R4
is treatpt#Ath an amimge to produce a|c@rffpound of/Formula 902.
isolateql. Referringl® Reaction Scheme 9, S e@f%e compound
phosphorus axiiloride to generaterg compound ofFormula 903]
isolateg1Resferring to Rpaction Schenje2®6Step 3, theé compound

amino purine|of FormiNa-90=4atebtain a comp omm{la 9
isolated. Refe ) ) Scheme 9, Sjep,& t e#ipound
hydrochlaric acid ta rethavethe protecting g nun@i nitrogen on the puriy
compouﬁdgﬁf Fo@ﬁﬁ 906. The compolﬁr"t% o]f 9@& |solated Rea&l"ah g
1002 OMe Step:~10100110031004 100282 1"Réfferring to Reaction Sch
compound of|{Formklla 1001 is treated with vmylogﬁ‘ﬂfs ester 1002[} using, for ekidpple a Heck reaction
he compgund of Formula

of Formula 1003 is reacted
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1003 is isolat 1 Scheing-10, Step 2, the compoun
with 4-jaming Huce ajcomygeynd of Formuja 1004.
platel. The compound of

of the ¢gompo ifitts#sf the invention. Reaction Schen®® 11: 1101110211083 [O 1 Referring to
Reactid Nlth |lkynyl alcoho, 2

e, of Rormuja&*102, the presence of coNp’ér jodide and pajladiunt o rbdh catalyst, to
produck a co n@o d of Formula 1108. The ¢ashgetind of Formula 1103|is4goldéed. Referring to
piperidine to produce a compound of Formula 1103. The compound of Formula TT03 1S i1Solated. The
compound gifgrmula 1303 6205 used.as aminternediaienibhesyathesisalithe campounds of the
disclosed her inor var of these processes. [00285] The chemical entities can be synthesized by
an appropnate "combination of generally WeII known synthetic methods. [00286] In some

1004 ig 15 isq Formyla 1@4 can be used as an

n Scheme 11, &fep |, the compound pf Fegnula 1101 is tieated
examp
Reaction Sct’teme ;5Step 1, the compound;of Rgrmula 1102 is feacted with4- amino N-Boc
invention. 23, [QQ2841 GompoundsahFLmuRLSaNRE BYRINeRIZedAsing, the [eaetign.gchemes as
embodlments the compounds of the preggnt |vent|on exhibits one or more functional characteristics

nM, less than about 0.5nM, less than about 100pM,
embodiments, one or more of the subject compou
typesl or class | phosphatidylinositol 3-Idnases (P13-

than about 5

)ﬂt@

0 pM. [00287] In some

S Ject compounds bind specifically to a P13 kinase. In
paundkfor pllOct, p110[3, pl 10y, or p1108 is less than
but 50 nM, less than about 10 nM, less than about 1

%electively inhibit one or more members of
thase) with an IC50 value of about 100 nM, 50

nM, 10 nM, 5 5 nM, 100 pM, 10 pM or 1 pMFemigs¥-as measured in an in vitro kinase assay. [00288]
In some embodiments, one or more of the subject compound may selectively inhibit one or two
members of type | or class | phosphatidylinositol 3-Icinases (P13-Icinase) consisting of P13-Idnase a,
P13-1dnase p, P13-Icinase y, and P13-Icinase 8* In some aspects, some of the subject compounds
selectively inhibit P13-kinase 5 as compared to all other type | P13-Icinases. In other aspects, some of
the subject compounds selectively inhibit P13-Icinase 8 and P13-



10 kinase y as compared to the rest of the type | P13-Icinases. In yet other aspects, some of the

subject compounds selectively inhibit P13-kinase a and P13-kinase p as compared to the rest of the
type | P13-kinases. In still yet some other aspects some of the subject compounds selectively inhibit
P13-Icinaseg, F P13- I%as a.as compa %he rest. of the ﬁlngc&pgses IQ till Il yet some

15
other aspects some of the su ect conglgoolﬂl?\ S se etl:rtls\‘/3n mve Blt P13.cinase o an P],g “Kinase 13 as

compared tSHiB R ﬁ?’?ﬁe‘tﬁ?ﬁ‘é"?“ﬂrf‘t A EEREpL ﬁtfﬁlfﬁt" P1kin g BAd P¥ERinase 15
a as compatedltthecreStigitthe type | P13-kinases, or selectlvely inhibit P13-kinase a and P13-kinase
y as compared to the rest of the type | Pl%gldnes or selectively inhibit P13-Icinase y and
P13-Icinase fl as compared to the regt of the typle | P13-kinases. [00289] In yet another aspect, an
inhibitor that selectively inhibits one or l. - embirs of type | P13-Icinases, or an inhibitor that
selectively inhibits one or more type | P} 8 ialed signaling pathways, alternatively can be 20
understood to refer to a compound tHat ex |b|ts A 50% inhibitory concentration (IC50) with respect to a
given type | P13-Icinase, that is at least atdeast 0-foR{Rat least 20-fold, at least 50-fold, at least
100-fold, at least 1000-fold, at least 10,100-fold, or lowgr,than the inhibitor's IC50 with respect to the
rest of the other type | P13-1dnases. Pharmaceutical &om silaps [00290] The invention provides
pharmaceutical compositions comprising one or more cormpounds of the present 25 invention. [00291]
In seme embodiments, the invention providesHohanaetButical compositions for treating diseases or
conditions reigygql to an undesRRIe.-QURHREINE 1R AV ARISIBHAUBIMMBNRAEIPINACHN a
mammal. Sugb tﬁtdeswatgye mmu&terebsgﬁ)ritnsc%nclﬁ p&%@%@l&tﬁl{%wﬂﬂ cgiresultdﬁ e Opo asg@c
emphysema, ronchltls soriasis, allergy, anap yia axsis, auto-immune diseases rﬁnuematm arthrltls
graft versus%&%e"as ,% lupus erythematosus. The 30 pharmaceutical compositions of the
present invention can be used to treat othemfespjratory diseases including but not limited to diseases
affecting the lobes of lung, pleural cavit}/ iait®oes, trachea, upper respiratory tract, or the
nerves and muscle for breathing. [00292 meembiediments, the invention provides
pharmaceutical compositions for the treatm nt of disqrders such as hyperproliferative disorder
including but not limited to cancer such as dtute myel emia, thymus, brain, 35 lung, squamous
cell, skin, eye, retinoblastoma, intraocular melanomanora |ty and oropharyngeal, bladder, gastric,
stomach, pancreatic, bladder, breast, cervical, head, n\edk renaI kidney, liver, ovarian, prostate,
colofectal, esophageal, testicular, gynecologidakatiiyidich CNS, PNS, AIDS related AIDS-Related (e.g.
Lympho181 pAdsaRo st Siancainsh bﬁa@ﬁe@uﬁ%ﬁwwudm%aeoem@mmxmg
pharmaceutical composition is fo treatment of a non-cancefo erprollferatlve disorder such as

benign hyperpla)s the s sor| Sis re osis, os (e g., benign 40 pro static
hypertroph 029 he inventio 0 o des os"tlons for the treatment of liver
diseases (i diabetes), pan reatiti y dlsease (inClu |ng prollferatlve glomerulonephrltls

and diabetes- |ndu edJenaI dlse e o‘?} paln in g,
Ia ocy.tg; pl

composition for t te\Zenl n
relates to a co sition for tre "H'disease tagkto vas @ @8iS or angiogenesis in a mammal
which canfian as tumor angi@genesis, chxedic inflantatoryisease such as rheumatoid arthritis,

inflammatory bowel disease, atherosclerosis, skin diseases sygh oriasis, eczema, and
sclerodenna, diabetes, 5 diahgtic getinopathy, ret| ath m@ , age-related macular
degeneration, hemangio 'Q;@mel nora, ‘ / dovarla bieast g,
pancreatic, Qrme col ndlepiderm anger. 0029 p rATRCeTH mpositions
are typ| ated to provid ather ungqQf the present

inventid active mgredlent T a7pharmace
hydrate or deriw ve thereof W swedM ®
pharmaceutlcét eptableysalt aﬂd/or c00 nkﬁ‘ &Q\m@%/
pharmaceutically, cceptable)%ﬁmplents riers, m&udmg:s rt solid dI|U andf'?ll lersy.diluents,
including sterile aqueous solution and various organic solvents, permeation enhancers, solubilin.rs and
adjuvants. [00297] The subject pharmaceutical compositions can be administered alone or in
combination with one or more other agents, which are also typically administered in the form of
pharmaceutical compositions. Where desired, the subject 15 compounds and other agent(s) may be
mixed into a preparation or both components may be formulated into separate preparations to use
them in combination separately or at the same time. [00298] In some embodiments, the concentration
of one or more of the compounds provided in the pharmaceutical compositions of the present invention
is less than 100%, 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 19%, 18%, 20 [00299] In some
embodiments, the concentration of one or more of the compounds of the present invention is greater
than 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 19.75%, 19.50%, 19.25% 19%, 18.75%, 18.50%,
18.25% 18%, 25 6.25% 6%, 5.75%, 5.50%, 5.25% 5%, 4.75%, 4.50%, 4.25%, 4%, 3.75%, 3.50%,
3.25%, 3%, 2.75%, 2.50%, 2.25%, 2%, 1.75%, 1.50%, 125%, 1%, 0.5%, 0.4%, 0.3%, 0.2%, 0.1%,
NNO0A NNRA NN704 O NROA NNDEOA ONAOA O N204A 200 0204 N N104 O ONO04A O NOKR0A N NO70/4



0.55g. 0.6 g, 0.65g. 0.79, 0.75 g, 0.8 g, 0.85g. 0.99. 0.959.19,1.59,29.2.5,3 9, 3.5,49,4.59. 50,
5.5¢g. 6g.6.59, 749, 7.59,89,850,90, 9.5g, or 10 g. 20 [00304] In some embodiments, the amount
of one or more of the compounds of the present invention is in the range of 0.0001-10g. 0.0005-9 g,

0.001-8 g, 0.005-7 g, 0.01-6g. 0.05-5 g, 0.1-4g. 0.549. or 1-3 g. [00305] The compounds according to

the invention aregffe oven a vidde flosti¥je rapge SFor(exatfisle, in the treatment of adult humans,
dosages fropr \! 0 md \ 10 0 mgipefda d from 5 to 40 mg per
day are exg es gf dosages that pay be use ry d 07fo 30 mg per day. The
exact 25 dosage Will iepend upon the Ngrl]Jte of administrgtjon, the #T™which the compound is
administered, the SHBj be treated] the body weight of the subject to be ted, and the
preference angd-gxp of the att%nd“;g\physmlan. 03 \pe%%rl ed wrare non-limiting
exemplé‘riﬁp ar eu};iz | compositi methods fOly aring(th - 1003071

Pharmaceutical compositions for oral administration In some embodiments, the invention provides a

feal excipient suitable for oral administration. [00308] In some embodiments, the

QU solid pharmaceutical composition for oral administration containing: (i) an
effective amount;pf § compound of the present invention; optionally (ii) an effective amount of a
second agent; Bpd[iljya pharmaceutical excipient suitable for oral administration. In some
embodim, e 3 tomposition further contains; (iv) an effective amount of a third agent. [00309] In
some e Imertgy the pharmaceutical composition may be a liquid pharmaceutical composition
suitable for oral consumption. Pharmaceutical compositions of the invention suitable for oral

Iﬁ?@di crete g e for énﬁbojﬂ’gs apsul achets, or tablets, or
ntai predeter; unt ingredient as a powder
suspe an aqu #0140 non- liquid, an oil-in-water

administration can be presen

liquids or aerosol spr

or in granules, a _solutre#,

emulsior, ol ar-in-oil lige-equlsion. g G %osage foytt be prepg y any of the methods
of phar y, butall methodsineluile the stépaibringing the-agtive ingredigrit into association with the

carrier, Whic co nstitutes @ egmore nsary ingredi 1 gener gompositions are
prepared by Wi p?mly and-mtimately adrfixing the active-ihgredient wit uid carriers or finely divided
solid carriers.ar bth, andcﬁﬁa“n, if necessoa\(y'i shaping thg‘ﬁroduct into tﬁéf esired presentation. For
example, a tabléfcan be pr¥Bared by conipfession or moltfing, optionally’{#ith one or more accessory
ingredients. Compressed tablets can be prepared by compressing in a suitable machine the active
ingredin ree-flowing form sugh\as powder or gr}{\ules, optionally 5 mixeg, with- Qiaxcipient such
ited to, a bindgr, i yindrt diluent, an orﬂ‘@;}ace actite spersing agent.
Molded tabletsr\ﬁ e ‘ re otithe pawdered compound

r encompasses anhydrous

L. 0 )S] .. . . . N
pharmaceu ¢dmposition dosage forms¥dmprising an active ingredient, &in '\yater can
facilitate thejdegradation of s mpounds. ! ample, wa; be addec ., 5%) in the
pharmaceutiﬁ/ﬂl arts as a me Simulating Ifm teTm storageLim erto daﬁeJ 8 characteristics

such as she{;f-life or the stability of Yormulations over'time. Anhydrous“pharmaceutical compositions
and dosggelforfap of the invention can be prepared using anhydrous or low moisture containing

ingredi Ad low moisture,@ow humidwmnions. Pharmaceutical positions and dosage
0 5‘

forms of the inyentjon hich i lacfosd can be afle drdus Jf sibstantial contact with
moisture and/gr um during m acluring, p ipN , and/q ordge 15 is expected. An

anhydrous rmaAceutica c@mposition may be prepared gnd stored Suclf that its anhydrous nature is

maintained\ cHd?dingly, arqydrous compgsifiods may beipdckKaged usiff materials known to prevent
exposure tdwater such thaxthey’ ¢an be i clug &d in sui le Stulary Pér;sl amples of suitable
packaging inglde, but are- tfimited tey rietically s fYoils, plastid rpZe like, unit dose

containers, blister packs, and strip packs. 1003111 An active ingredient can be combined in an
intimate admixture with a pharmaceutical carrier according to 20 conventional pharmaceutical

compo itk Teschpminsbetiftidesibraibersit t2de sieresiaseniing forpa & ropcHeY Griclsasorm of
preparatiein ggsireechoived el istvationbdmrpreparing the compositions for an oral dosage form, any of
the usyasbatmasestigal wedisaarn e amplay edAs-C EHErarSHeh AasdRiexaRIGaeFglyCols,
oils, plcohols. flavoring agents, REesel¥ahvesGRlTING R90iR- AN NG IIKE In (e, case pf oral liquid
preparations (sucﬁaas suspensions, solutions, and elixirs) or aerosols; or carriers such as starches,
sugars “IHIBSAT AR © RN ARBSE "Rif &R IRt AR Y S ROBATES R ER RS ey nee
disintegrating agents can be used in the case of orgé solid preparations, in some embodiments without
employing the use of lactose. For example, suitable carriers include powders, capsules, and tablets,
with the solid oral preparations. If desired, tablets can be coated by standard aqueous or nonagueous
techniques. 100312] Binders suitable for use in pharmaceutical compositions and dosage forms

include, but are not limited to, 30 corn starch, potato starch, or other starches, gelatin, natural and
cvnthetic Aarime cirich ac aracia cocnditim alainate alainie acid nther alainatee nowdared fracacanth




surfactants may generally have an HLB value of or less than about 10. An empirical parameter used to
characterize 30 the relative hydrophilicity and hydrophobicity of non-ionic amphiphilic compounds is
the hydrophilic-lipophilic balance (" HLB" value). Surfactants with lower HLB values are more lipophilic
or hydrgphobi ve greater solubili |I§ whi Ie %urfactants L higher BIB values are more
hydrop?% IC, gr%%;ve °utreﬁe§e§ Sofufi y%:n%aﬂl&t?; soo}uﬁonusfs ﬁ?&?opm}% surfactah %éagl?e generally
conS|dé"r%‘d‘f’6%@“th%‘§’éfi:ompounds having an HLB value greater than about 10, as well as anionic,
cationit® 9264} ik eriavioloont poamisstbeauhiioh et MG e imepnt epbvsoriaiy B8eapplicwditiens Similarly,
lipophitig teRuiohysippkabie sisdRaiant hatRiGORPOM) 6ls Having Razkhk Bovateaequatit or less than
aboyt Q. 4iRWEye nﬁﬁ ﬁ@i%ﬁ%&%ﬁ@@%"? dﬁi&&?&ﬁ@:ﬁ&ﬂﬂtb@&ﬂféﬁ&%%@ﬁ%&%@ goaple
formul%on of mdgﬁtrla har W’fgﬁ“ me m detung 13:ng5 grs\%? JCOQ%%Q]YHQ/% htIhIC slurfgctants may
Ioni u

be either |0n|c or non- |o ctants inclu are not limite Ianunonlum

salts; faemﬁ%mcgangemgﬂéawwaﬁ%%f%% %ra%spsﬁgaﬁae&f&&%&waéfmaﬂaes

glyceridetarivamtnemeat mind deiiertligeiseptidesmanekiyaipbeptides; lecithins and hydrogenated

lecithingpiysiclecitbinsdanckkyidrag el akedilysateitain siphasphakpitdsaned eshiatvipadn éreof;

lysephasaol Q?ﬁ&%@&ﬁ%\ﬁ%%g&}ﬁ{e%ngmm%m aridanier salivnsalts-abalindaialgs: fatty

acid saItI% sodium doc te; aq_ykgcu}/ ates; mogmk_ crgm %,)%_atgd tal’%%lt;ll m%gd eﬁ%ers of mono- and
o dvearide .

di- glycerl es; eCiny a¥e oho- an r Siric acid esters of mono- an lycerides; and
mixtur@ e SR ﬂjtwmﬁ%ﬂl&%ﬁf@ﬁtﬁéﬁﬁwé%?ﬁvwﬂfﬁwe%ﬁ&mgf?ﬁ%ﬁ& way of
exampteatetsithirsiibboso|Hoitkrer, phosphiviipitkspdptiopbrossiston picksdured deplsatvsedthereof; camitine fatty
acid eqieraatep-saksaf mdlqilsudatespintyobirciadsalig; sokprasaonisaie, Asyactytayes; mono- and
d'ta@e%gﬁe%ﬁégmmg%pﬁmwm@mQ}&Mﬁmwt QM%MI cémgoqil gl¥cerldez

-~ citric acid esters of mono- and di-glycerides: and mixtures there onic surfactants may be
the |on|ze8q Srsnﬁlémofn?ecfh aﬁates%ollgg q%gggﬁqgn?ﬁc%o|n‘enm%s[9r%atldéfet%anocz{lmw%e
phospﬁ@ff&;ﬂﬁwémmﬁﬁé%’ﬁﬁ%ﬁﬂfcbaﬁas Hﬁ%b‘héﬁdﬁﬂ‘é‘éﬁﬂ@“ﬁ}g Hﬁﬁé‘gﬁ'ﬁﬁﬁ eiEHRAgCton of one
lysophesphratid it amettemnepdyiso phemp eittasigly eepmatdy segtiosphestdeicondidowed by separation
lysophesphatitifisesinembifed hanphasy bagidyieth andjeaminexkd R osphadlidytethano)amine, lactylic
estess of.fibAcigsSieaelalalaghlala stearnyllreiulate s uechMaled menoglyearides,
mono/dipceialed s s e e sl menaoNRHdse, C'élégaa%gg%ﬁﬂﬁy%mo‘l@g%g'vce“des

cholylsarcosme caproate, capry ate cal Eate laurate, m#g thte aaitate, oleate, ricinoleate

linoleafE>ABTHARE SHSahsHs: Péﬁi")ﬂ"&‘(ﬁ oxé, PRREAOIFTI s pthey B Asvmmetnc Hassiommatiotines. pabnitoyl
camitirf8&6ihisroypeasiitiieded hercdues b RieTlseRAE T o PoeesphyerBphitieconitenic
surfactaatsrreayndiglsdisdiitibmeattimited to, alkylglucosides; alkylmaltosides; alkyltlaioglucosides; lauryl

magsogaisdycatides Healymeioyiene sl e thers suschasmepiyatbviene alycalaiky.atbers;.,

polyoxyalicylgng &M&h&?ﬁ%?ﬁﬁﬁv@?ﬁk@g hyieng glveobalkvlnpenglsiaoliervalicyigne alkyl phenol

fatty acid esters such as qy I neﬁglyc fatty acids monoesters and polyethylene glycol fatty acids
&esterSPBRISERASHE He gIcherof fty acid esters polyglycerol fatty acid esters; polyoxyallcylene

sorbita 928 Heiepeatends of fEninremion sanfsmriiihe SRRskEhhp ARPRERY Lo erbisipe cheairsHMilic
transestetificatiomprtdouttsdsf Sepalgadswitfivat keebtsaims tnerpipanef dngigrovpbondibtmppoeditglycerides,

vegatahle oilssihydragenaied yegetabio: ol fattyh agidseardsiarels; polyoxyethylene sterols,
derivaty t{@ﬁaﬁ?ﬂ% 9&;@'&9&&%% &Q%&%&QQ&X‘B&%@J@@ %@@%@g@%ﬁ%ﬂﬁ%ﬁ\s@e&% i
ene-

polyoxyeth ro ers tures thereof. pol Iene lycol
sorbltaﬁ’efggé‘? aéh §°Es te%hr%%% %%ng %ﬁlﬁ?ﬁ%ségenhcam p?‘(’) UCts of : gn 7 cS)I vg }’Ef e%?st one

membétliperes @ew%mmﬁwwmw&eﬁa@é WA asrensind ’%ﬁ‘&ﬁfﬂfﬁ@@?&?&%ﬁ'&hble oils.

The polyobamay bergliyroerbt cetippladecfiycptspoiyetiigiene glycol, sorbitol, propylene glycol,
pentaerythritol, or a saccharide. [00324] Other hydrophilic-non-ionic surfactants include, without

limitation, PEG-10 laurate, PEG-12 laurate, PEG-20 laurate, PEG-32 laurate, PEG-32 dilaurate,
PEG-12 oleate, PEG-15 oleate, PEG-20 oleate, PEG-20 dioleate, PEG-32 oleate, PEG-200 oleate,
PEG-400 oleate, PEG-15 stearate, PEG-32 distearate, PEG-40 stearate, PEG-I00 stearate, 30
PEG-20 dilaurate, PEG-25 glyceryl trioleate, PEG-32 dioleate, PEG-20 glyceryl laurate, PEG-30
glyceryl laurate, PEG-20 glyceryl stearate, PEG-20 glyceryl oleate, PEG-30 glyceryl oleate, PEG-30
glyceryl laurate, PEG-40 glyceryl laurate, PEG-40 palm kernel oil, PEG-50 hydrogenated castor oll,
PEG-40 castor oil, PEG-35 castor oil, PEG-60 castor oil, PEG-40 hydrogenated castor oil, PEG-60
hydrogenated castor oil, PEG-60 corn oil, PEG-6 caprate/caprylate glycerides, PEG-8
caprate/caprylate glycerides, polyglyceryl-10 laurate, PEG-30 cholesterol, PEG- 35 25 phyto sterol,
PEG-30 soya sterol, PEG-20 trioleate, PEG-40 sorjjitan oleate, PEG-80 sorbitan laurate, polysorbate
20, polysorbate 80, POE-9 lauryl ether, POE-23 lauryl ether, POE-10 ley] ether, POE-20 oleyl ether,
POE-20 stearyl ether, tocopheryl PEG-I00 succinate, PEG-24 cholesterol, polyglyceryl-10oleate,
Tween 40, Tween 60, sucrose monostearate, sucrose monolaurate, sucrose monopahnitate, PEG
10-100 nonyl phenol series, PEG 15-100 octyl phenol series, and poloxamers. 40 [00325] Suitable

Iinaonhiliec crirfactante inchiide by wavy of evamnle onhv/: fattyy aleaohnle: alviearnl fattyy acid actare:



35 solubilizer can be in a weight ratio of 10%, 25%, 50%, 100%, or up to about 200% by weight, based
on the combined weight of the drug, and other excipients. If desired, very small amounts of solubitizer
may also be used, such as 5%, 2%, 1% or even less. Typically, the solubiliwr may be present in an
amount of about 1% to about 100%, more typically about 5% to about 25% by weight. [00330] The
compoBfitbirearsttther include one or more pharmaceutically acceptable additives and excipients.
Such 40 additives and excipieniginglude, without ligitagion, detackifiess, Bntfoaming agents, buffering

agents,R‘ Mastipxidagts, predervasiees,. ntsStedsicB aters, tonicifiers,
flavorapts; rants, odeants| opacifiers, suspgndi nts, bindegs; sticizers, lubricants,

and mixtuxeecthereofi%og&ﬁ) It additi&fZ8n atid & a bas%oﬁﬁéy be incorporategHinto the composition
to facilitateyprocessing, 13 enhancgstability, or for othesareasons. Examplesoef pharmaceutically
acceptable bases include amino acids, amino acid esters, ammonium hydroxide, potassium hydroxide,
sodium hydroxide, sogium hydrogen carbona;e, aluminum hydroxidg, ¢alcium carbonate, magnesium

hydroxidesén gngsium g inug sil'%cateﬂas \th ti%a'“%]!ﬂ‘ém e . Mhetic 5 hycirocalcite,

magnesi mi S mine, ethan ylenediamine,
triethanolamine, kfietfytafnine, triisopropBhokamine) trimethylamine, tris(%ﬁ%}q&ymethyparninomethane
i

(MIS) and the like. Also suitgble are bases that ar¢ ka pharmaceu Ily‘7§§(a:eptable acid, such
as acetic acid, acrylic acid, adipic acid, algiictic a¢id,\gllcanesulfonic afid, iﬁo acids, ascorbic acid,
benzoic acid, boric adi, butyric acid, carbonié7acidizbitric acid, fatty ®€ids, formic acid, fumaric acid,
gluconic acid, hyciroquinosulfonic acid, isoascorbic 10 acid, lactic acid, maleic acid, oxalic acid,
para-bromophenylsulfonic acid, propionic acid, p-toluenesulfonic acid, salicylic acid, stearic acid,
SuceintIEh RERTTE BRI Bi =0 P Ak TR e R AT LN AERBLL O i, SPERE8 “and the fke.
Salts ofopepiefitoamiid 03 feterasalsaitrh e gpeass of S6dharrpHIRITGY 8 ropress kEfe s id ¥odium
dihydragengahgsphete cancatiodiie nsacthawh dhetiredbaseispredltf theodtity, casvlredaknfecdgvenient
and pharmrerytically acsaRriabls ratian, 188 &has-ammebibpmalkaliomataltadlingrarh metals, and
the like, Example may nclude, ot ALt Mot 4o SodimuRRIAsSID. (§HH MyfRBESIHY, calcium

and ammonium. [00332] Swtatf)le aciids are J)harngia%ceutlcall% a%%eggeﬁlleﬂg)rfgamc or inorganic acids.
Exampt@¥Bt LTifRBI TREPE NS e LS Ryar SR agaC Pf’ i) arorﬁicra'%‘ftﬁn,’;’hay Rddic acid,
sulfificegdesdonitiiditem shoriradvirignoSsramich s rmarigt REFRRRIE I ire ket Refeapne B ASEFRE acids
includel et acidpaot it oids Bdipicoacit:daigimomeid, chloamesiifohicracrls, vanvmitcacids, ascorbic
acid, bepzgicrasieh. herisacid 2bubhpienacidoaana 0MGsaciticaittiasighoaihyna0 atigs, fesmysuacid, fumaric
acid, gieonic aeid. hueaainosplinR & Asidispassaric Act: Jasliadacis Malsis ARidnmeLhanesulfonic
acid, oxalic acid, para-bromophenylsulfonic acid, propionic.acid., p-toluenesulfonic acid,.salicylic acid,
. _using a base mggas otassi car%oXatc & o%uct E.P rzhgoun ofg il lég 15 150 ate%.g erring to.’SShemcy .
stearic'8Cf, SUCCINic acid. tannic acid, tartaric dcid, thioglycolic acid, ’toluenesu_?onlc acid, uric acid
and thé:Ifi Joossrprd frreatidar Wﬁﬁ?ﬁ@ﬂiﬁﬁ’?‘f&%fg@%ﬁ?ﬂ K& dh & emRlsoth YR tFeiifvention
providé&pptientnn agenstichd Tompasifid s foritfeotd orficwdivaiwificia compound of the present invention
and a phasneaseistieat excipient suitable for 25 injection. Components and amounts of agents in the
compositions are angescribed herein. 100334Ld he forms in which the novel.cgmpositions of the

present inventiopm BGOrReatREfor gdmiQi jon b%mLection inglude.adueniis or oil
suspensions, or er ulslons, with-sesame-oil,, ord oil, cottanseéd qil, or pean oiﬂ as well as elixirs,
mannitol, dextro$e, dr aterile agisedbus soﬁéjtio , dhd similﬁ%ﬂpﬁmarmaoelﬁlc veiicles. [00335]

Aqueous solutions in saline are also conventionally used for injection. Ethanol, glycerol, propylene

glycol, 30 liquid polyé‘fﬁylene glycol, and the Iiﬁ%z(and suitable mixtures there®¥, cyclodextrin
derivatives, and w& t@ oils m o be e@@lgéggg. The peoper fluidity c&sPbe maintained, for

example, by the (A8t ErEoatiig Sychye lecithih. o Ih@wme of thé tequired particle size in

the case of dispersion and by of surfactants. The ti 0123 %he action of microorganisms
can be brought abodthy various antibacterial afd 4antifungal ageénts, tor éxarﬁ‘ﬁﬂé, parabens,
chlorobutanol, phenol, sorbic acidthimerosal, and the like. 8% [00336] Sterile injectable solutions are

prepared by incorporgting the comééund of the pgesent invention in the required amount in the
2 ()

a_lppropriate_ '_solv_eﬁi Nrj@us 0 E’.ﬂ%gredign S ay eptgme_r@ﬁd abO\_/ejl a§re ui/rgd, foIIc_)yved by_
filtered sterilization, '}? erally, dispersions.afe @w by mcgrpgratn‘f‘g &fvanous sterilized active
ingredients into a'Ste Ieoehl oghich contaif’s e Fazioatispersion mertiuMd ar r}]{e required other
ingredients from thoge enumeratecsapove. In the ggse of sterdg,powders foqotpe p?eparation of sterile
injeable solutions, Certain desirable 40 methods of preparation are vacuum-drying and freeze-drying
techniques which yield a powder of the active ingredient plus any additional desired ingredient from a
previously sterile-filtered solution thereof. (00337] Pharmaceutical compositions for topical (e.qg.,
transdermal delivery, In some embodiments, the invention provides a pharmaceutical composition for
transdermal delivery containing a compound of the present invention and a pharmaceutical excipient
suitable for transdermal delivery. [00338] Compositions of the present invention can be formulated into

preparations in solid, semi-solid, or liquid 5 forms suitable for local or topical administration, such as
nele watar enlithle ialliece creame Intinne cricnencinne foame nowdere c<lhiirriee nintmeante




1003471 In some embodiments, a compound of the invention is administered in multiple doses.
Dosing may be about 20 once, twice, three times, four times, five times, six times, or more than six
times per day. Dosing may be about once a month, once every two weeks, once a week, or once
every other day. In another embodiment a compound g)f the invention and another agent are
administered together about once per da)gﬁg;abou} 6 fimgs per day. In another embodiment the
administration of a compound of the inventioh and = Sgemt continues for less than about 7 days. In
yet another embodiment the administration contirgie®forfoye than about 6, 10, 14, 28 days, two
months, six months, 25 or one year. In some cases, continuBus dosing is achieved and maintained as
long as necessary. 100348] Administration of the ageﬁ% of the invention may continue as long as
necessary. In some embodiments, an aésteeﬁ? of the invention is administered for more than 1, 2, 3, 4, 5,
6, 7, 14, or 28 days. In some embodiments, an agent of the invention is administered for less than 28
147 6 Sufh B 2rREH 2% 4 S0MSENPRAIMBLS oPELAGE 1021 HHEIN YErHQD ds admifistered, chronically on
an ongm% behil?,ﬁe. 0 E%Et?e treatl(cnep[{1 QI %heré%”l'x?m%ff?&t%éﬁ’ 35003f491 An I]?ff.elzictliye amoiunt of a
compolind of the INVENtion may be administered n either singie or niuripié dos&s BY ARy of the
acceptetri Shierddef Bumindistraterrord geivnadiigsIrinsatins. Reémmmg St 2otieral? intranasal
and trassuerndal Foortek 2BY ismtraveaetoria Finjeetid nf Totradditd dulesamgla peritoneid) fopazapitcraty
intramusgulaidy, Subsivianequshsual aflyertapicsly:s arasareiahalant-10035 R} he: compasitions of the
inventiQy AL MSORR AEbVS! 61320 FORIA0 et OL60RIGH AEMICE.SHED AR A58 lsmJor example,
or an aftery.nserteg.cyingrical polymer . SUch ai7ethad af administigtion miay, for,examplpaid in the
prevention oF Amalioranon o SSRGS FToWING brocedures eteh A Balfdon anoisiSRER M Without
bein§ HOTRUERBHHIIEBHFrEd it p BTH LB ARRRIS AT SIS ¥ HiFfBR e cHrgand A gttt oliferation
of smoetivmbzdidebeits The thrarartatidForalinditly sdntdRefertogesternosi Skrcompoanddfithe invention
may beradiministereddifed ©xampledd)yslaca-delingeykiamdhe-slrite afiastienpdiama.a staat graft, from
grafts, gr fem (e caves ebaheat, o d ik -Snme 40..mRadiments,f.comReund Bk the invention is
adm"‘%é"’é%fﬂ?%"- By shka matps may be.a @golYg‘fPﬁé!S At and o St a base tobong the

otnd 10 At oﬁy fitabieTtor suc use,nlrﬁl'(‘%o Toreas

com e ste Merc Matrices stiltab _ & for eampie. lactonebased
oI) S BFRSEH B BtErS SERRHLo BT E, VS IS UM 581 B

polyankigumitie t4iotydmsittoaciterpdtybd cittedidts Yolyptrsphlantiess potyifetied-dsterpredpotymers
(e.g. Payiind A)F pedyid iwe thids loxane:. pefy(pthyisnexdin\tas efatenmaaty ldte-dasethpalymers or
copolymarsd@ & - ROy et speihvimaihachiaie Rebwinvlyaraliginanel fiorngted polymers
such as polyietiafuotosiiyiens, aac cellloss, esiete, Suitable. mattioes nay,be nandegrading or may
degrade V\ﬂth time, rereasing the compoun% or compoun s'5 ompoun(fs of the nvention may be
applfecPtF i EiPPice of the stent by various methods such as dip/spin coating, spray coating,
dip-codtgtieatdhsmblash-coating. The compounds may be applied in a solvent and the solvent may be

allowed to evaporate, tpsustorming a layep of compound onto the stent. Aggarrbatively, the compound
may be located in the bini‘upy of the ﬁg%%ﬁ, for ex tnsgidicrochannelg orfmicropores. When
impIantR e compounddiffuses 8 eYody of ttﬁ{ ] to contacythe arrial wall. Such stents
may be prepareer by dighing,a stent manuf 19-eontain-sucRimitxdperesor microchannels
into a solutf¥n of the cd @ d of the itfentiongH a suitable solvent, followed orgtion of the
solvent. Excess drug of thé surfat® of the steht may be removed via an additi(m’glvent wash.
In yet other embodiments, compounds of the inventionsmey be covalently linked tq,gstent or graft. A
covalent linker may be u&&d which degrades in vivo, leading to the relea’tﬁse of the cémpound of the
inventid¥273hReftsiap reSimasde ol bermseadef Rareraa 28Tk Xioh asRsiesyubsided o anhydride
linkaged:sciorh pdsadisdictaad A veh iomidhahn): addition alljobe:hd iinisteugtkd vith vasomsilyd BOM a
ballgoreuseth sy inerangioplasysdxiavaseiBhadminisiaiiomat thesampoundsMeyhadagsicard or via

advential-arnlialon, ot eupialiana. kIR HERIOH Ay aiae BE AEHRINGIIIRGRARE restenosis.
[00351] A v,ane,t% of stent evices which a%.ge used as described are disclosed, for example, in the

followirigFPEREEISe &% SHPBFWRITH 2V claby ine SrETs o Bip I &P BREE 419 Resopist *KiBP451233; U.S.
Pat. Nigagmegaty Sphpyiviepking b pidmmeatoneoley mgnme g agmmyus!t PHerne WS GISBEIU S, Pat.
No. 5674278; U.S. Pat No. 3657744; U.S. Pat No. 4739762; U.S. Pat No. 5195984; U.S. Pat No.
5292331; U.S. Pat. No. 5674278; U.S. Pat No. 5879382; U.S. Pat. No. 6344053. [00352] The
compounds of the invention may be administered in dosages. It is known in the art that due to
intersubject variability in compound pharmacokinetics, individualization of dosing regimen is necessary
for optimal 25 therapy. Dosing for a compound of the invention may be found by routine
experimentation in light of the instant disclosure. [00353] When a compound of the invention, is
administered in a composition that comprises one &F more agents, and the agent has a shorter half-life
than the compound of the invention unit dose forms of the agent and the compound of the invention
may be adjusted accordingly. 30 [00354] The subject pharmaceutical composition may, for example,

be in a form suitable for oral administration as a tablet, capsule, pill, powder, sustained release
farmiilatinne cenhiitionn <criecnencinn for narantaral iniectionn ac a otarile enliitinn criecnancinon Nr




5 that selectively inhibit PI3K-8 and/or PI3K-y as compared to all other type | PI3 kinases. Such
selective inhibition of PI31C-8 and/or PI3K-y may be advantageous for treating any of the diseases or
conditions described herein. For example, selective inhibition of PI3K-8 may inhibit inflammatory
responges ass&grateg with inflammatory diseases, autoimmune disease, or diseases related to an
undesirabie it |mmune Jresponse including but not limited to asthma, emphysema, allergy, dermatitis,
rhuematord arthritis§ pso jasis, lupus erythematosus, or graft Vi 3 host disease. 10 Selective
rtherpr ide for a rededtiem0the-rfam gﬁory or Hggesrrable immune
response without comittant rzm%p«w:the%ﬁ%—to ‘@ a bacterial ~virat-&nd/or fungal
infection. Selective Thhibition of both P13 N-H%(’and PI3K-y may be advagtaggqus for inhibiting the
inflammatory respogge in the subject to a greater degree than that would be proyiged for by inhibitors
that selectively inhibit PI3K -8 or PI3K-y alone. In one aspect, one or mtﬂr’%"bf the subject methods are
effective in reducifig aptigen specific antiiod B
5-fold, 7.5-fold, 25-fol 506k, 2Q0-1
more. In anothg %%Hne or more c@
IgG3 and/or IgGNM pros; ctrogHrn vivo by abo :
50-fold, 100- fold,,250-folch 500- fgld 750- foj&j or abetgt 1000 fotd»or more. [03§61]N'r*ﬁone aspect one
of more of the subject metites are effectrve in ameliorating symptoms assoicated with 20 rhuematoid
arthritis including but not lingteddto a reduction in the swelling of joints, & requction in serum
anti-collagen Ievels and/or.g reg pijem, cartilage damage,
pannus, and/orafamm an a other aspect t es bject_method ; effedtive ip reducing ankle
inflammation by at least abefit 29%, 5 'n 6 about 75% to 90%.
In another aspeg, f_t%sthe subject methads alti .t least about
2%, 5%, 10%, 15%, 20%, 25%5¢ 30%, 50%, 60%, c¥about 25 75% to 90% oOr more [l another
aspect, the subject methods are effective in reducing serum anti-type Il collagen| at least
about 10%, 12%, 15%, 20%, 24%, 25%, 30%, 35%, 50%, 60%, 75%, 80%, 86%, %, or about 90%
o ol g"el g§a@e%£hthecﬁyn?4%Ctt%g%tbo%es@r%aﬁ%%vc%ertraqgagge%g histpgghology scores
out 5%, 10%, % % 60% 15% 8@% 90% o more. In still another
aspectpatlllf’éhgﬂkﬁj’éa@fsrncgﬂ‘tgd%&g?@ngﬁec VRN T&”‘irng ﬁ%eeeha]é%lpat (SR sr?:8res v pRoun 8¢5 06, 106,
15%, 209%c2 395mBR%g, of Btz Bopresuns 40 ok %%%P%résmémfwtfétﬂemodrments
the preléahédysntion propdesifsthddddiusarg thé pompounds adeihanmetesuticatbommposidions to
treat respirptany sdiseasesinGhuslinghut paflimiteditngliseases mifestinesthe lohas.abiung, pleural
cavity Qg %maﬁﬁe&%ﬁpgaammea@'raée%t@&ham@ef@ae{emm HuselRdapreathing. For
example, metl s are p vrd tg%%t obi__?tructlve{)g3 | onaQ{ disease.. Chronic ob%trfti;ctrve pulmonary

dlsease 6 Ig gﬁpum reI §gdterm ora group o rgrsmllaor tra%gtogl‘lg%%seﬁﬁa are c aracterlzed

by airflét4: ﬁgﬁ%wriaf T, lemt&??mw%ﬁﬁrrﬁ%@%6réfﬁa%eﬂrrﬁ%m%ﬂt8ﬁreuﬁr8‘ﬁchms
emphysesededayith brometyigoiasi {008 6 8PmnenrbehEIrapiA8 8l Ave nemitvacd offiouniroid Hlie sotiiloelty herein
are usedifestherdregtnrntohasibiaa, Mpo, dhapomparads:Rrphatnadeuticaisompasiions described
hergin mayhedisesdandiadseatment.obe mtaaserzuap@mﬂ SERsiRd BengETARdiNeH, e sampounds
or pharmaceuﬁcal £Ompos itions escrrkgeﬁje e,geégea eaté(eedmtlodf%the 4045%eatmer1‘t o[hrheumatord
arthritis’ f'another émboo iment, the cont’poun s or pﬂarmaceutr fcomposr ions described
herein ?8%&%’%% ?HB“H@&H@W%?%%“B? Aibpredthabtcceomttaemiattfsinekiths imitant
dermatitRegotienSebsiee dermatitis, allergic dermatitis, photoallergic dermatitis, contact urticatia, systemic
contact- typqqadetrmatrtrs and the like. Irritant d@rmatitis can occur Wheﬁ*tog much of a substance is

d, 250-fold, 50Qsioid, 750-feld, S
ect quthods are eﬁ‘ cti re crng,antrgen specific

used on th of, Wheka‘e skiffEFiafsiti tain suhgtance. ermatif&MecitEtimes called
eczema, i ind of dermatitis, anmatopic s ase [00364] The ion also refatess to a method
of treating a hyperprolife e disomken in a mammakthat comprises 5 admmistering &%aid mammal a
therapeutically effectiy ung of a compound of the!present invention, or a pharmaceutically
acceptable salt, ester, solvate, hydrate or gérivative thereof. In someé diments, said
method relatgs to the treatment of cancer such as my\§I0|d leukemia rain, lung,
squamous cell, skin, eye, retinoblastoma, intraodtifar m ma, oral ca\ﬁty and haryngeal,

bladder, gastric, stomach, gancreatic, bladder, breastigeryjgal, head, neck, regdl, kidney, liver,
ovarian, prostate, colorectal, esophageal, testicular, 10 gynecological, thyroid, CNS, PNS,
AIDS-related (e.g. Lymphoma and Kaposi's Sarcoma) or viral-induced cancer. In some embodiments,
said method relates to the treatment of a non-cancerous hyperproliferative disorder such as benign
hyperplasia of the skin (e. g., psoriasis), restenosiss0r prostate (e. g., benign prostatic hypertrophy
(BPII)). [00365] The invention also relates to a method of treating diseases related to vasculogenesis
or angiogenesis in a mammal that comprises administering to said mammal a therapeutically effective
amount of a compound of the 15 present invention, or a pharmaceutically acceptable salt, ester,

prodrug, solvate, hydrate or derivative thereof. In some embodiments, said method is for treating a
dicaace calaecrtad from the aroirin concictina Nof tiiMor anainaenecice chronie inflammatnry dicaace <1i10ch



35 conjunctivitis, cystitis, dacryoadenitis, dermatomyositis, enclocarditis, endometritis, enteritis,
enterocolitis, epicondylitis, epididymitis, fasciitis, fibrositis, gastritis, gastroenteritis, gingivitis, hepatitis,
hidradenitis, ileitis, iritis, laryngitis, mastitis, meningitis, myelitis, myocarditis, myositis, nephritis,
omphalitis, oophoritis, orchiis, osteitis, otitis, pancreatitis, pagptitis, pericarditis, peritonitis, pharyngitis,

pleuritis, phlebitis, pneumdgjjik, proctitis, prostagitis, pyelon\mimnitis, salpingitis, sinusitis,

stomatitis, synovitis, ten .@ s Aonsillitis, uveitis, vaginitis ulitis, or 40 vulvitis. [00372) The

i [ of treqting a,gardiovascular disease in ammal that comprises
administering to said mammal ayﬁer peutically effective amount o camp nd of the present
invention, or a pharmaceutically e salt, ester, prodrug, s Brate or derivative thereof.
Examples of cardiovascular congitons | Iude but are not limited t ;zath gsclerosns restenosis,
vascular occlusion and carotid obstructive disease. [00373] In another aspect the present invention
provides methods of disrupting the fswmaction of a leukocyte or 5 disruptisag a function of an osteoclast.

The meghodigludes Gantastiog thesleukocyie atdhe Psteaelasianit A Bengliao disipting amount of a
compound of the i ventlon 00374 In an Qllggrr astpect of thguggﬁﬁnt mvggtl,?he methogs are provided
te .

for trecRTh OBt R G AL S By A Sty ORe BF B Te of the SUbject comBeaRdS or
pharmée@atﬁ%%bmmltwa@% %ﬁét&ﬁ@ﬁ@ﬁﬂ,&éﬁ%éﬁ@ﬂWﬁm%tﬁmtaa%maﬂor
administériegsien betrpduidstobhe fresdatihiven fronavidoéy eodropndid intrabddfaR éijeiotion, intravitreal
injectioRsatapiGalMY, throLaR dhepusR ofraSiksel i ingetevitais pietesansttRippkanig ommicrofluidic
deVlceqﬁ%Qm@cmtm&%@a&m%p?m@ m&s&t&w&ﬁm e ﬁQfEH;Hb%EBFﬁQ syt gatLier or

eXC|p|ent that increases the b| oquar apce, og}lthe comp ch as an ojl and water emulsion
with colfoid gﬁir c{i’e% tl?%ln an of tlocnosr?agesurrgourfole By an int |nter acrmlu %365?? tr'}agmemcases the

colloid TS‘&Pﬁéﬂé’é"ﬁ'tEqGd@“ﬁ?‘t’éja‘sft}:ﬂﬁéf‘lééﬁﬁn}éeapgj@ﬁ‘t“ﬁﬂafgf“l’é%ts%é ‘?ﬂﬁ?ﬁe%nlc sufactant 15 such as a
poldkamBeadioSalrate & polysothate, a polyoxyethylene castor oil derivative, a sorbitan ester, or a
polyoxyl steagate, In some cases, the cationie agent is an alkylamlnes, tertiary alkyl amine, a
quartemary NiUM-COMpou ARk ation an amiggalcohehalbiguanidifiésia cationic
compound ixture theygof. In-sorfre ¢ e cationic agent iszRigttanidinesaftsuch as
chlorhexidine, polyaminoprqpy! bigétemiidine, phen in, at"kytblguanldl}, apa mixtiire thereof. In
some cases, the quater ammonium compound i (F benzalkonium halidg H20 lauralkonium halide,
ceirimide, hexadecyltriinethylammonium halideytetradecyltrimethyla um halide,
dodecyltrimemylammcﬁ harde, cetrimoniug ' benzethonlu%: e, behenalkonium halide,
cetalkonium halide, cetethylgjrmonium halide, ¢ ync{“nlum halide, aloglgdecinium halide,
chlorallyl methenamine halldh_,menstylallconégm ha rqté stearalko &I or a mixture of two or
more thereof. In some cases, cationic agent IS a benhqflkonlum ch onda-;pfauralkonlum chloride,
benzododecinium bromlde benzethenhun chlorg’de 25 hexadecyltrlmetgylgmlnon|um bromide,

tetradecyltrimethylamm nim bromide, Qdecy ri etha(lamnlggglum br 2, Q8. Mixture of two or
more thereof. In somefcakes], the oil erfll oil andTigfft min ilum chain
triglycerides (MCT), coconut oil; hydroégegqated oils comprising hydrogenated ottonseed oill,

hydrogenated palm oil, hydr ate castor oil oy enated soybean wil; %'I'S/oxyethylene
hydrogenated castor oil gerivatives compnsmg@olu xy1-40 hydrogenafed castor oil, polyoxy1-60
hydrogenated castor oll yoxyl-100 hydro edtgastor oil. 30 [00 invention further
provides methods of modulati chmase activity by acting a Icinase wi ,@Ffomount of a compound
of the invention suffitlent tq r'godéﬂate the aothtyHgf the kinase. Mod(fite can be inhibiting or activating

kinase activi ty In som ment e.inv nt|on owdes meth nhipiting Icinase activity by
contaclllnﬁ;g a k%tgse eﬁcgﬁl%nmouneo?f %tgg I}S:Efﬁﬁe th&TRventio |on8gﬂﬁ$§|ient ofir ﬁ%’bﬁ%e activity of
the k|na§téd‘tﬁ1§ﬁt‘ﬁlé‘%?ﬁﬂbﬂlﬁ‘t@ﬁf§°% b httold Fhief0iterpratA stRowTR ARSIty RiPReseA sE tivity in a

solutio®doyudoiitais tivpwdidsSBtsbRetionoa/itReas anfobmeot, StachipowmdoofidhEFmrehtidhisofficient to
inhibit thi: petiditynok theild Baseoisbam thsaltition.dr:3rawie onbosdiprent sf thanimentingpinvides methods

of 'nh'btmcls@aéﬁ@acmégx B GENbRM GPFH%QHQ&§Q'Q@&@J1|M’éﬁ&@{%c%ﬂifé}d%@r&}a‘&m&?%ﬁﬁ gfithe
mventmg% suffl ient to |r?1 ut]|t the qctlwtt\é éhe Icinase in ﬁud C Iladn some embdoq utsm;he invention

provides e edts of AIb |t|n Inase a t|V|tya|r@1°§ soélﬁe y confactlng Salg ussue wﬁﬁ an amount of a
compoemrattﬁé‘%?eprfﬁfdﬁﬂ%mﬁ‘etém&%b& i@ SRR I AEEEe FP4 i Berred e FrPEBife 40

emBodamients prptuciacemtiomrOiiceda ASth Brts erfrievnibif Fierroreci98 iabxiiieg. iReferriog greltiiamipby contacting
said organism with an amount of a compound of the invention sufficient to inhibit the activity of the
kinase in said organism. In some embodiments, the invention provides methods of inhibiting kinase
activity in an animal by contacting said animal withkan amount of a compound of the invention
sufficient to inhibit the activity of the Icinase in said animal. In some embodiments, the invention
provides methods of inhibiting Icittase activity in a mammal by contacting said mammal with an
amount of a compound of the invention sufficient to inhibit the activity of the kinase in said mammal. In

some embodiments, the invention provides methods of inhibiting kinase activity in a human by 5
contactina eaid hitman with an amoiint of a compoiind of the invventinn crifficiant to inhihit the activzityy 0f



1003841 For treatment of autoimmune diseases, the subject compounds or pharmaceutical
compositions can be used in combination with commonly prescribed drugs including but not limited to
Enbrels, Remicade Humire Avonee, 10 and Rebie. For treatment of respiratory diseaseses, the

subjecgqr mepé)b'z harm tlca c&glggfsalttéggq can Q%e%%@&ﬁ?ﬁe dgcﬁgénblnqtlogmwnh
smc oP (D,

commonly présc ing but not imited to Xolair(r), Advair(r), Slngu ar(n), and Spiriva(r).
[00385ﬂ°‘7“ﬁ‘é“€dﬁfﬁﬂﬂﬂ?ﬂ§" Tﬁ‘?é’?ﬁ’w?%‘f?ﬁtﬁ’ﬁFﬁWb(ngﬁrﬁfﬂﬁ'ﬁ?ed or administered in conjunction with other
agents tRatcsior fobraipsle the symptoms of inflammatory conditions such as encephalomyelitis, asthma,
and the other diseases 15 described hereingThege agents include non-steroidal anti-inflammatory
drugs (NSAIDs), e.g. acetylsalicylic acid; ib i
etc. Corticosteroids are used to reduce inflam¥iatiofyand suppress activity of the immune system. The
most commonly prescribed drug of this ty A
hydroxychloroquine (Plaquenil) may also be vegy usef@PiMesome individuals with lupus. They are most
often prescribed for skin and joint symptoms of lupus. Azathioprine (Imuran) and cyclophosphamide
(Cytoxan) 20 suppress inflammation and tend jossuppress the immune system. Other agents, e.g.
methotrexate and cyclosporln are used to control the symptoms of lupus. Antlcoagulants are employed

NE |3

J;«q%ber one aspect, this invention also relates
alc

ell growth in a mammal which comprises an
utically 25 acceptable salt, ester,

prodrug, solvate, hydrate or derivative thereof, in combfriatien W|th an.amount of an anti-cancer agent
(e.g. a chemotherapeutic ager?t'? Memoth’&apeutlcs are %pently known in the art and can be
used in combination with the compounds of the invention 100387 In some embodlments the

chemotherapedutic is select®d fr§
anti-metabolites, intercalat

pnes} an |ogeneS|s |nh|b|tors and
A4S, oxic agents, and
Jelcade (bortezomib), Casodex

\ qa chemotherapeuti
non-peptide small molecules §buch ?Gle%vec (Imatinib Mesoylate)

(bicalutantide), 'Jesse (gefitinib), an lamycin as well as'a h chemotherapeutic agents.
Non-limiting examples of chemotherapgutic.agents include alk nts such as thiotepa and
cyclosphosphamide (CYTOXANTm); %lkylsulfonates such a&busulan, pmprosulfan and 35 piposulfan;
aziridines such as benzodopa, carboq , meturedopa, and urgg patethylenimines and
methylamelamines including alfretamine, trlethylenemelam ne, trletylenephosphoramlde
trlethyleneth|ophosphaoram|de and trimethylolomelamine; hit mustards such as chlorambucil,
chlomaphazine, cholophoécﬁﬁa ide, estramustine, ifosfamigle, mechlorethamine, mechlorethatnine
oxide hydrochlorlde melphglan c:povemblchln phenesterlne prednlmustlne trofosfamlde uracn

ranlmustme antibiotics st
cactinomycin, calichean;
dactinomycin, daunorubi J
esorubicin, idarubicin, marcellgmymg mltog/xzns mycophenollc acid nogalamycm ollvomycms

peplomycin, potfu-onaycin, puromycin ycin, rodorubiéin, streptonigrin, streptozocin, tubercidin,
ubenimex, zinostatin, zorubicin; anti-megabolites such as methotr at/ 5-fluorouracil (5-Fl)); folic
acid analogues such as denopterin, méthofrexate, pteropterin,Rlimet xate purine analogs such as
fludarabine, 6-mercaptopurine, thiamitiews thioguanine; pyfimidine 0gs such as ancitabine,
azacitidine, 6-azauridine, carmofyr, cytarabine, dideoxyuriding, do%fiuridine, enocitabine, floxuridine,
androgens such as calusterone, gromostanolone propionate,|epitiostanol, mepitiostane, testolactone;
anti-adrenals such as amiggglutethimide, mitotane, trilostane fOéIC 92c|d replenisher such as frolinic
acid; aceglatone; aldophosphamigde glycoside; aminolevulinic acﬂ’ amsacrine; bestrabucil; bisantrene;
edatraxate; defofamine; demecolgine; diaziquone; elfmnithing; elliptinium acetate; etoglucid; gallium
nitrate; 10 hydroxyurea; lentinan; lonidamine; mitoguazone; mitoxantrone; mopidamol; nitracrine;
pentostatin; phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK.Rnt;
razoxane; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-thichlorotriethyla- mine;
urethan; vindesine; dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine;
arabinoside ("Ara-C"); cyclophosphamide; thiotepa; taxanes, e.g. paclitaxel (TAXOLThi, Bristol-Myers
Squibb Oncology, Princeton, N.J.) and docetaxel ('gﬁXOTEREtm Rhone- 15 Poulenc Rorer, Antony,
France); retinoic acid; esperamicins; capecitabine; and pharmaceutically acceptable salts, acids or
derivatives of any of the above. Also included as suitable chemotherapeutic cell conditioners are
anti-hormonal agents that act to regulate or inhibit hormone action on tumors such as anti-estrogens

including for example tamoxifen (NolvadexT), raloxifene, aromatase inhibiting 4(5)-imida7oles,
A-hvdrovv/iamovifen ftrinvifene kenvifene |Y 117012 onanrictnne and toremifene (Earacton): and




[00394] Examples for use in cardiovascular disease applications are anti-thrombotic agents, e.g.,
prostacyclin and salicylates, thrombolytic agents, e.g., streptokinase, urolcinase, tissue plasminogen
activator (TPA) and anisoylated plasminogen-streptokinase activator complex (APSAC), anti-platelets
agents, e.g., acetyl-saligylic acid (ASA) and 40 clopidrogel, vasodilating agents, e.g., nitrates, calcium

channel blocklng drugs, ant| roliferative agents e.g., cold cinecand allcylating agents, intercalating

swelllng of the polymer.
in conjunction with liquid
S . s include, but are not
limited to, polysaccharides, polyglycans, seprafilm, interceed and'fealuronic acid. 1003961
Medicasaenispatich: may.Renshmini Jtekad ihoonpsaalierFamiliihel compesinddoescdyedshereln include
any 10 gyitalle drogs:esiubs daliver sﬂz%fah@i%mfpa BN PIEnANRIAGS IS 516 O SAUGHES
e PR LoDl L A AR, AaAL RLepgralions g llagerm. anialleroics

e.g. crSRRBERE St REBIRY 6F REdocromil ant-nfectives, 'gce Ralosporins, penicillins,

streétomyenéae&ﬁsf?aa%eﬁraeg%fﬁaewﬁﬁégoapweﬁf’é&ﬁh.ﬁ\eD Fﬁ?ﬁ%{ﬁﬁ%ae%"“‘é°’é’°ﬁ1°éﬁw°ﬁﬁ*9?ﬂ‘é$e
anti-infidfomatoH8sy e qgrbeckorfdittasbiTbl. fiarinldtthbindeswnide orpred h sitrametarsiscacetonide
or fluticasnp-anbtusahiesiee. e esaaptie; broneiTodiatareredgo epheduref Badreteliitey15 fenoterol,
fOFmOt%ﬁ%afﬁQBf&@mmm@mﬁﬁ%rﬁﬂ% Qhﬁ&%spmmnﬁw&mma%m%@mmm{m@proterol
rimiterol, salbutamol salraeterqﬁl grtg)utalln |s a”ﬁa Iﬁbym[gelégggéggggajégg.pgwgz1 the

(-)-4-arn SR ECiL g e tespechve dihypethoxylhexy FaminojmethyThenzeneimetharol; diuretics,
e.g | AnfREReHsd ARATRIATE: & Cersf R B SRR St e&?‘&’)?ﬂ?&ﬁf&?ﬁ“ﬁ%ﬁ"ﬁ%ﬁé‘smg uceisone,
hydrocestisdneiey piedmsolehe: Framin |??és°ea§emﬂbpwm%déhéﬂ|ﬁ§°ﬂ%mm‘ﬂ%a{@e%ﬁe
theophyiinsieapthapgiyiing, madriiierap elttiedgpso Rirs:an Gpeplidss;o2Pang of foutivicitglscagon. It will
be C'e%&ea%@vﬁ&fa%mo%’éw&sééﬁwas@{&m where pRRIeRHas.thesregicamaNtsaybadised in the

form O aman fufls BRI SR AMAR ARUS PRz AP AA ggmds@mmmaaas&eg lower alkyl
esters) or ass vates e% rlﬁllgates to opt|m|7e ?C]thw% a || the m éa{nent

10059 PResr PRSHspRERP AR ﬁgo or & COMDINation era vinci Are not
limited mPagemé‘@sWéﬁﬁbéé %@9@?‘3&8’%&5&3‘1‘%?%&5 “H@fﬂ%?@&ﬁi%?@&ﬁ?ét%°?ﬁi?ﬁﬁ‘ﬁr?é’§% their
releasingfagiais; thymaithantk antithypeith@bdnugy, £ svogensianthprdy 2t amdrogd ns ormula

adrenoggy tiGRIARIR THHMON R -R6Ee RaGRIIG atsteminscanshikel Ryaiheties anrlegs/inkiaiters of the
Synihess ANt eeiannelag E&&%@Qg&%@waomgm ol 254l A7 HUROBCRMIG-BAERRo AN, e

pharmaco i’r%i e endocrine gancreas nts aff %calc fls;@}l(s)pe n vl:ione turnovtgr calcium,
pho%oph[ﬁ?é’"‘g TR HRO PR Tt amiA D caﬁ&?tt?)%nln HAPTRS JUch e water SoliBle Vitamins,
V|tamm@%@ﬁmfé)kceasee‘ﬂﬂ}@‘hﬁﬁmﬁt‘as?ﬂﬁb%e\mﬁmﬁﬁ‘g oG RorT I8 seliRi £ growth factors, cytoldnes,
chemokireaptan Sdasiri® receptor agonists 30 and antagonists; anticholinesterase agents; agents
acting at the neuromuscular junction and/or autonomic ganglia; catecholamines, sympathomimetic
drugs, and adrenergic receptor agonists or antagonists; and 5-hydroxytryptamine (5-HT, serotonin)
receptor agonists and antagonists. 1003981 Therapeutic agents can also include agents for pain and
inflammation such as histamine and histamine antagonists, bradykinin and bradylcinin antagonists,
5-hydroxytryptamine (serotonin), lipid substances that are 35 generated by biotransformation of the
products of the selective hydrolysis of membrane phospholipids, eicosanoids, prostaglandins,
thromboxanes, leukotrienes, aspirin, nonsteroidal anti-inflammatory agents, analgesic-antipyretic
agents, agents that inhibit the synthesis of prostaglandins and thromboxanes, selective inhibitors of
the inducible cyclooxygenase, selective inhibitors of the inducible cyclooxygenase-2, autacoids,
paracrine hormones, somatostatin, gastrin, cytolcines that mediate interactions involved in humoral
and cellular immune responses, lipid-derived 40 autacoids, eicosanoids, 13-adrenergic agonists,
ipratropium, glucocorticoids, methylxanthines, sodium channel blockers, opioid receptor agonists,
calcium channel blockers, membrane stabilizers and leukotriene inhibitors. 100399] Additional
therapeutic agents contemplated herein include diuretics, vasopressin, agents affecting the renal
conservation of water, rennin, angiotensin, agents useful in the treatment of myocardial ischemia,
anti-hypertensive agents, angiotensin converting enzyme inhibitors, B-adrenergic receptor antagonists,
agents for the treatment of hypercholesterolemia, and agents for the treatment of dyslipidemia. 5
[004001 Other therapeutic agents contemplated include drugs used for control of gastric acidity,

agents for the treatment of peptic ulcers, agents for the treatment of gastroesophageal reflux disease,
nrolecinetic anente antiemetice andente riced in irritabhle bowel evndrome anente 1icead far diarrbhaa



KI C001-1 OC to RT, 15 hrs 1603 NaH CICH2COOEt DMF RT ,Overnight, N2 Cs2CO3 EtOH RT,
Overnight LCOOEt 0 1607 1611 108 101612 1004061 A solution of 2-amino-6-methylbenzoic acid
(1601) (106.5 g, 705 mmol) in H20 (200 mL) was cooled to 0 - 5 C, con. HCI (250 ml.,) was added
slowly. The solution was stirred for 15 min at 0-5 C. A solutionef sqdium nitrite (58.4 g, 6.85 mol) in
H20 (120 inL) was adged gropvvise at 0-5 C, and the resulting mixtjire was stirred for 30 min. 15 Then
above solution was agldedjto a solution of KI (351 g, 2.11 mg) T& Zﬁb\mﬂfRand the resulting
T ater (2000 mL) and extracted
ec-ovith aqgueous NaOH (15%,
=1, and extsactedwjth athyl acetate (3 x 1000
mL). The combined org&nic layer was dried oy, f Na2SO4 and filtered. Thé filtrdte was concentrated
in vacua to afford the dgsirgghiproduct, 2-iod -6-mtéptf1ylbenzoic acid (1602 Ry, 79% yield) as a
yellow solid [00407] Tg & stirred mixture of 2-iodo-6-methylbenzoic acid @@C‘) % (2105 g, 400 mmol),
Pd(OAc)2 (27 g, 120'‘mma}) and PPEis (63 g 240 mol) in THF (1000 mL) at R , tributyl(vinyl)tin (152 g,
480 mmol) was adde F ingsHhixture was heated to R&fluxCovernight. The mixture was
allowed to cool to H ed.mwacuo. The residue
1000 mL). The combined
i excombined aqueous layer was
acidified to PH = |, extracted with ethyl acetate (3 x 1000 mL) The comt?\;ned organic layer was dried
over Na2S04 and filtered. The filtrate was concentrated in vacuo to &fford the desired product,
2-methyl-6-vinylbenzoic 10 acid (1603) (61 g, 95% yield) as a yellq . TQO408] A mixture of
2-methyl-6-vinylbenzoic acid (1603) (56 g, 350 mmol) and thionyIRchIori g(a 8 g, 1750 mmol) in
“toluene (400 mL) was stirred at reflux for 2 h. The mixture was concegjrated in vacua to afford the
desire ct, 2-methyl-6-vinylbe | chlaride (16 63 0..95% yield a,yellow.oil.. The product
orain e e e e e A e B e o
g, 420 TerieY)cdRterrRlRaTSRe TRy, TS SHTRe P E e Fyeh e Lt 526 at RT. To
this mixteren2¢ith e thepib6-ofi Ay hton zostiohipridBEE0F ) (BB G50 tvited Bod eesvarieieel thamdicye resulting
MixtpIreraasestisaes al dbtrfar Bmipodhe Eehilios vyabipeu Beliisko:avRter{3)0 Keliarstiext scted with
tCh H ZC%d%,@,%hdZQ&t paln)Th d‘&ﬁ%ﬁ‘l@iﬂ?ﬁ%&@ﬂe@% éﬂggﬁag,&gﬁibgk(@%wﬁﬁ%%t%%%?wﬁya Ejo a:fford
e crude, product. ru roduct was suspended. in iSQpr er ) stirred a
rflux B IO A G IR 0 o epht o adoeso SRR M e e
dried PG4 T RRBF P R B Bt 8 methyl-N-o-toly 1-6-vinylbenzamide (1605) (81 g, 80%
yield) d8928¢kRetrringliel Rfeoian BjivecR.Sétrnfohe sporprRd KAl 6H) 1s cevieiAb & skamitre {16053 (80 g,
320G mnackein D Bk b7 mlinradul, fiatko{GQfimitinnindnal @ 125 6gbddmpmadswvasisiondpadded and
the reslting MXuHE NASSiadah Bk iRra3heminiethisRpxis 65 RimdLfRastate 8 g, 640
mmol) wgs added, and the resulting mixture was stirred at RT for 2 h. 25 The solution was poured into
water (500 mLS)l and extracted with ethyl acetate (3 x 200 mL), dried over Na2S0O4 and filtered. The

filtrate was concm vacuo. The crude prdd@et was suspended in MOk (160 In! ), stirred at

fration and further dried

za | ?) acetate (1606)

reflux for 10 min, cooledRiHy- 5C. Theprégipitate R@Eepllected
in vacua to affor 'Sd product, ethyl @@L I-N-‘(‘)TID‘IVI-‘GViny
(67 g, 62% yield) as a whité solid. 34111 To a stire®Pmixtgigwpethy!
2-(2-methyl-N-o-tol)%l-fs-vinylbenzamido) acetate (1606) (67 g, 200 mmol) in 1, 30 4-dioxane (300 mL)
and 1120 (100 mL) 1RT, Osmium tetroxide (20 was added was and stir?@@ at RT for 30 min. To
this mixture, sodium periodate (86:g, 400 mmol) was added and the r§§u ing mixture was stirred at RT
for 16h. The reaction mixture wagAit R;hrough silica gel (10 g), therfilt heRwas extracted with ethyl

acetate (3 x 200 mty2" P HCI
o NRON= ZNRON=
N NN '
N 1Y ~ NN
“NN
THP
804 905 906
Step 3
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The combined organic layers were washed with brine (100 mL), dried over Na2SO4 and filtered. The
filtrate was concentrated in vacua and the residue was further dried in vacua to afford the desired
product, ethyl 2- (2 formyl -6- 35 methyl-N-o- tolylbenzamido) acetate (1607) (38 g, 57% vyield) as a

yeIIow a stirred solu lon.of et -N:@stolylbenzamido) acetate
(1607) g%[*g m %efif 5 Og L OX%E acetate 10({011%‘_ latm qha(‘:l)eslumizcaréjog\ate (22 g,
112 mﬁ?ﬁ‘B‘Wﬁé’%fd’&@ﬂa ﬁ&?&%ﬁﬂﬂ%fiﬁf?@‘%&g éféij’éfé?eﬁ BRECHHELSHFRLGUR thie times and
then stisragatl SOF@ ok 50R is Threh ik niospmsaiowiterids eeenamerFofitmas ¢ iFrouth 8liciyel (10 g),

and theofilftaia yWas-eans@niidREdRMaCHE (olitactesistienys S 4P patitedpinie d1RE:(@OMML ), extracted
withsethyl ACEIAE, (hcd! Qt%nmk%nﬂa% seuahined PraRpicleenas washrdmibuprine (2QnYe}, dried
over Na2804 ?{ elg fLItere The He was gqgecentrate t?vacggegl'@ge {elédetp@gg&tl was. uspended

in ME EISYHE Rpames R et na h,’and then cooled 10 0 - BC. 1he p precipitgte was coIIected
by filtr &SRAYEATIPARTIER é‘f’f@dﬁﬁ“{%ﬁwfbeaﬁaiﬁ“tﬁ‘é"ﬂ%’ﬁ“é‘&“b?m““&?ﬁﬁweﬂ? HesRERE oly 1-1,2-
dihydrois®gisisolard-3- carboxylate (1608) (28 g, 77% yield) as a white solid. [00413] To a stirred
solution rédituinRaikyninum hydride (8.28 g, 218 mol) in anhydrous THE (500 mL) at -78 C 5 under a
nitrogen atmosphere, ethyl 8-@@3Méyl | -ox0-2-0-toly1-1,2-dihydroisoquinoline-3-carboxylate (1608) (28
g, 87 mmol) was slowly aetdiguiver a ]30 m|n period of timg. Thi¥&esulting, miture was allowed to

warm to -3&*C, stirred for 30 and TL.C $howed the completion of the Teact] LRRIXture was
cooled to and wat8%%50 mL) wra Wy added?*he mixture wae warmjto RT, filtered

ncentrated in_vaguo. Th de groduct was poured into
¥ 218" C®:ER00 10 MLY. The coMbin&d org@fit layer was
washed with brine (50 mL), dried over Na%§o4 and filtered. The filtrate was dc[’(ancentrated in vacuo.
ThéCrude ﬂPBHuct was suspended in eth acetate (30 mL) and stirred for 10min. The solid was
collecté® 189 fRefation ta Repftirtlfckedriédl ma@awmaftmﬂa@swéu infyerficyith vinylogous ester

3-(hyd oy i) Rafied b Yedk-ptolyl higuneditnd (2dikiton & (ka0 B2t Rredol: 260R Yhite solid.
[004144061?&&14%%@,&@9%5@ DR WARSIMY SHERHIOseSHROsRRIUA L AR JIMEoFEd s 1BBBiNO) in

acetonitrile ( 2 015m tOC nd the resultl mixture was stirred at OC for %9 10 1004
3-(Hy r%af(e‘ri(ne IWmetngpyf ot W/Ilsgqumo’fngf (2H) o(rjlreIl 1609{ ecom%wn n 0 V\a/as sllcs)wly

addéd "Wﬁ@i’r (e pererh il 10k camBRvse 5 Wéﬂ‘f"ﬁ’ﬁﬁhﬂeﬁﬁﬁ’ﬁ SapEl f’&hf%ﬁofﬁ‘fﬁ a‘f&%’ﬁted agqueous
NaHC@S8eswiution (50 mL) was slowly added and extracted with ethyl acetate (3 x 200 mL). The
combineReasgaiBenkayerivvas washed with brine, dried over Na2S0O4 and filtered. The filtrate was

concentrated in vacuo. The crude product was suspended J E £5O ml) and then stirred for 10min.
The 20 preciﬁjtate was colle fy filgatiop, and further dried infvacuo teraffeyd the ired product,
3-(bromomet metky 2-0- tonI|qu| I|n 1(2H)H ) (21 g, 80% |eId) as a Mdeite solid.
[00415] 3-jodt = d sium tert

-butoxide &.4.4, 40 mmol) were disSalyeti inek drous DMg; 150 mi aad ,.-« egkat R T for 30 min.

3-(Bromomethy0-B-methyltolylisoquinolin-1( 3 “one (1610) (13.7 g, 40 mmol) wis added. The
resulting mixfigre was stirred at RT for 30mioe 25 poured into ice water (300 m&3 and then extracted
with et ate 00 mL) The bine n r ) [ dried
over N%é%i‘g a%ﬂgfﬁ gr% “Uh cP’ftratizpvr\gllae!'éqcégnce ra't(:j‘?e(J %&Mb%ﬂ?c{ﬁg‘%%% ﬁ(F‘E%ngr]e%clzfl%)|t‘__|ate was
collBotdRt By HtiFatiSiTe A B TwrrRehekerRasT e PYiSgiifa on carbon catalyst, to produce  Sompolia
3-((4-arhifvoBlddes Hpsmpssnd (8 Zoalpy Atdirisplyrntetiyng mheetpy Fovatd iy e ffinetrried)-one
(1611) dfighub0X6yicld)eswavhiteisONcRot hipditiate wadcancepitadedtimrdc tithaTietivenpesidiue was
purified y fiash sl umBielr omalograniy @ silis 2189 gebd xa0valMeAEuRi M)k aifas thesecond
batch of deS|r d RUe] duct 34(4 amino-3-iodo-1H-pyrazolo[3,4-
d]pyrlmlflﬁ -y |met meth |-2-0-tolylisoquinglin- 1%H2 %1611 q 30% yield a}whlte solid.
s USRI A P e SR IR B RIG R
tolylisofieaneipe®t2H)-one (1611) (13 g, 24.9 mmol) and
3-(4,4,56z24e] rowe etibwitalsBiRsciontaspnbisine @ by 3p AEnorglG d 2WE18 o f2enemitoleil srevd s hied in
DMF-EfQHzE20 (120 inL, 40 ml, 40 mL). Pd(OAc)2 (1.684 g, 7.5 mmol), PPh3 (3.935 g 15 mmol) and
> Nzt tﬁs@és%%éumqﬁew&omgeﬂe%%aﬂt@%m&%utu Do MbSANHeassed and
WI

back-fil argon three times and the sctlrred at O dCS chlri_llp The 1gg!{xture V\@S allowed to cool to
RT 3ﬁlt§t§tﬁ?ﬁ’r6"’(ﬁﬁ’h SHICAGREIH § %Oﬁasb' A R S e R AR pufified by flash

columreehedimatd gralsi) o Siied @&PGEDQ@%PM%H}ES’@I‘VI’)‘% af?étaﬁtﬁéeistbetfém%%)lfa §2576% yield)
as a slight yellow solid. Then above product was suspended in EtOH (100 mL) and heated to reflux for
30 min. The mixture was allowed to cool to RT, and the solid 40 was collected by filtration. The solid
was then suspended in EA (100 roL) and stirred overnight. The precipitate was collected by filtration
and further dried in vacua to afford the desired product , 34(4-amino-3-(3-hydroxypheny1)-1H-
pyrazolo[3,4-d]pyrimidin- 1 -yOmethyl)-8-methyl-2-o-tolylisoquinolin-1(211)-one (1613)(8.4 g, 69%
yield) as a white solid. Example 2: Synthesis of

2_.0A-aminn-2_-(R_-hvdrovv/snhenv/1)-1H-nvraznlnlR A-dlnvrimidin-1 -vvflmethvD-Q-mathvl?2-a-talv/liecaniiinolin-



THF Hc5 N1801 H2N 1611 1004191
31(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-I-Amethyl)-8-methyl-2-o- tolylisoquinolin-1(2H)-one (
1611) (522 mg, 1 mmol) and (R)-but-3-yn-2-ol (84 mg, 1.2 nunol) were dissolved in anhydrous THF
(40 mL). The mixture was dega with nitroge ee times. Pd(Ph3)2C12 (12 nag,
0.1=nb 6%?(%&5 RS Eiaer??j‘%ﬂfq) fg(g '&m g {] \iﬁlsesr% aa%u}j%equé”hst%aﬁy The
resultlrﬁ*§°ﬁﬁ|1>9ﬂﬂ\é’9\‘iéf‘§ﬁ(§‘@©ﬁ’§§e?9 Bd back-filled 5 with argon three times and then stirred at reflux for
4h. Theveigivreavashidwed, mooohdn e fiféredanrougmsiliskagedl 101yl excdoemeentisted in vacuo.

The regiphxeowmspyﬁbﬁﬁﬂnbmaﬁh colune ehramaiogia phyos0 silic argelu203a%, bief{BEM) to afford

e rdchoblo il A S DL ezl oy

- 0
}s/g:‘:jetlgi Lm?ble elﬁ?%éz 1ISO uc!p n?clrlrre]o g jglg go poun n(f}yz sA'leg egrom{% tlglg)o? t%vc? zx?e!tgoeg%iy ellow

34(6-aftfihb 09Haﬁdmhpﬁyhfr@metwylﬁfﬂs?ﬁ%Mf&?ﬂ%ﬁﬁ@lﬁiﬂiﬁﬂ%ﬁ@%ﬁ@éﬁ%ﬁhd 1902).
SchemadifE3-Synttie Sisofc 346ia rmmeSké-phide-@uidummds it ighnmdtbiy R -bnkod § isogeandlislll (2H)-one
(Compesd e IPR)is HRS GrikRe aspeckd AU B 2 R OIRDInI-eRb o Bramime: (ERO(34Pmg, 4.0 mmol)
wagigaalyed h@ﬁchr&we;?%e( rnlﬂ Nk (%Q‘)a ualééggycr&eg@wuf&%}a&c&gmol) was added

and the esultin m|x ewass T for 30
methyl$2%6:t6 1%qu|§om el?ﬂgl% oneafi ﬁ)?Tgf/ﬁ ZIE Sto ew(} cfs Fhe FaadfiST ixture was

tirron SERAPPRAP SR AScUre ?ﬂwqe&iﬁ%{fé?‘*@o*ﬁ%‘ Bickinees e&?&&f@wnﬁsme&&m 50
mL). ThiheayphiiRBekiprgaricsidler smasofiasimdtsitindeiites (#5en tonpinieds slen o280 Pindnitered. The

filltrate yxelagé ﬂgg&%@ﬁ@%&?ﬂ&%@%@é&%ﬁ? rﬁeiﬂp{e m&augﬁmﬁwﬁaebimm&hm@ephy on
sili e 9 t esire
34(? gmléo 3&?‘%% I§P(§ r%‘é“?f VI oetco ‘gﬁ?s(%é%lrﬁsm%%a%dn?(lf%sf)(f iompafc%/o yield) as
a Whlté@ﬁfﬂ?%@éﬁﬁ 3L Fﬁﬁéﬁ?ﬂ&fﬂy mhlblt PI3-kinase ¥ and PI3-kinase [} as compared to the rest of the
34(4-amnbeBEdroxyphenyl)-1H-pyrazolo[3,4-dipyriznidin-1-yOmethyl)-2-
isopropiz8emethyliseetigeting {2it)-e ne: (CemRBUAELROH3 br mSEhenberld 1Py ntiterisef, or an
3.44- aﬁﬁﬁﬁ%o%% r{é%@lfwgﬁlg&\’c& ortaidY Q%ﬁég{%ﬂ@ sl RYD RS C;QEﬁ;Jr%gﬁ%erneJn% |25

O SO IR 2008 ERO PO KBTS S T Besaind FLRORY.
Overn@ﬁt%ﬁ?s‘hat[%‘d?i‘]aﬂ"fﬁ% Whitlerhifsdh it 2iseh 8- fﬁﬁ%ﬂﬁ%ﬁéﬁoﬁ?ﬁ"aﬁ&ﬁé@f‘(% 1@’“400
mmol),IRUEAE)® (@R ghR inkvdty 'S IGA P LSRGy 240 THo )t TiptE YL00GuwL) at RT,
tributyl(vinyl)tin (152 g, 480 mmol) wapasldadeutite cosiplitnganixture was heated to reflux overnight.
The Mixh168) WasiRLQWEHHAEORlIR Rl et shsilica 0! 10 ARd.Hes eenssnirated in

vacyo. The reS|due was poured into ice water (1000 mL) and extracted with ethyl acetate (3 x 1000
mL). Tﬁxe combined organic layer was washed with agueous NaOH (15%, 5 x 200 mL). The combined

aqueot PR Yelt T PRI BRI o e OB A TR P S SomReSROTE S T30 (5 PH RBfHHed
organicelaiyéiownsdteittio vrr- 10 12Tt oA Aleters BT Rereipeate inpmansb chiraredriirblacua to afford
the desiiRohprapist 2 faethylGdinylbenabin, agidab6R (Gl -ens bimatisidyasassyaltaw, solid. [00422] A
mixture, o2 et hivls G-y RROZQIGAGKEIORR):5G:8 3RQMEnAt AR IRPW FRlRKEE:(208.g, 1750
M) RLIGUERC (490 Mt e s leR ALLILIOLAR. l?seaS R AaR N %@yg&?gm piAgya to afford

edire product, 2-met as a yefiow oil. The

-vin enzoy chlaride (
p rodu df%ﬁfa%‘éﬁ%ﬂ?ééfﬁ%%’é %ﬁ?@%ﬁf%ﬁung pletiral cavity, bronchial tubes, trachea upper respiratory fract, or the

nerves and muscle for breathing.

[00292] In some embodiments, the invention provides pharmaceutical compositions for the treatment of disorders

such as hyperproliferative disorder including but not limited fo cancer such as acute myeloid leukemia, thymus, brain,
35 lung, squameous cell, skin, eye, retinoblastoma, intraocular melanoma, oral cavity and oropharyngeal, bladder, gastric,

stomach, pancreatic, bladder, breast, cervical, head, neck, renal, kidney, liver, ovarian, prostate, colorectal, esophageal,

testicular, gynecological, thyroid, CNS, PNS, AIDS related AIDS-Reiated (e.g. Lymphoma and Kaposi's Sarcoma) or

Virai-Induced cancer. In some embodiments, said pharmaceutical composition is for the treatment of a non-cancerous

hyperproliferative disorder such as benign hyperplasia of the skin (e. g., psoriasis), restenosis, or prostate (e. g., benign
40 prostatic hypertrophy (BPH)).

[06293] The invention also provides compositions for the treatment of Hver diseases (including diabetes), pancreatitis

or kidney disease {including proliferative glomerulonepbritis and diabetes- induced renal disease) or pain in 2 mammal.
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15 the next step without purification, 100423] Propan-2-amine (2001)(59 g, 1.0 mol) and ethyl
chloroacetate (122 g, 1.0 mol) were dissolved in toluene (200 mL) and the mixture was stirred at reflux
for 2h. The reaction mixture was allowed to cool to RT, poured into ice-water (500 nil ) and extracted
with et efate (3 x 250 m e combined or anic layer swashe with brlne 50 mL), dried
over Ngaﬁé% ltg 5 ‘é’?e%’mﬁpezoﬂfp feW: %Sléig’ﬁé}én Tatec tinm\lléjlcu’ﬁélswa gll‘ESI e Was ulﬂfled by flash
20 coMH?FPéh?Bwarfﬁ@%ﬁw%egmeaO&@md BOO5ALRE REFHES &ﬁﬁ%ﬂtﬁéﬁﬂ%ﬁf‘éﬁ Bgiogenesis in

2-(isopropykashridace e 2 BORN(T Bgiotdbsisy kiiddia sidamuioh0l# 24 jufbtinhufigop rothiiamino)acetate
(2002) isbihnfngiory 06BN B0 QB IOERKARIN Q{200 9o RAG MR ewane Hissodurehin, Gilies] 2 (300mL)
and Bh%lmém@nx%]%ﬂwﬁgm R AL B - t%rM@m;@ué:ﬁu%xJ@&%oyJ&mme $ih8Q40{8.8,, 100 mmol)

was adrgEd and e resultln {plxt re was stirred at RT for reaction mixture was poured 25

into walter (300 Al BharEratiat WithP CHF T 3 133 285"t ep%ém 8§ nbined organic layer was
washed#itH Wb{%ﬁwcdi‘f@d‘ WWWF@‘%F{@%@#H@M%M% BFffFaEe in vacua to
afford theotedecprocdudiof Theresrend @venbdusthwadislispedicadin tRE{sgpriipyicephbld $308wmL ), stirred
at reflug-darg Rin, Arade a-a0aiRdne0-SthathRespie p taiemwasicoteaiadidy fillkation and further dried

‘(3503) &1%4%%*91 iheaaliedniRi ol 2:lseniany 1 Dl ol friheni midplagetate

yield) as a yellow. solid. 4251 To astlrred solution of eth I
2-(N- |soprpopy1°§nmétlﬁ°{‘ig‘@g\/ r}}_ﬂ&’ ?r%nlttsj %[g)g éﬂ&ﬁ'@ﬁc Anésmniféwﬁepnusrrfgw n 1, ﬂ dr(l)xane (200
mL) anﬂ%‘(‘@ﬁ%{e}mﬁg?ﬁliﬁmﬁ’ffoﬂd@b@ﬁ YIRS dded and the resulting mixture was stirred at
RT for BO2AAINLHT enitlvis mimocienesicd chopespeniodate {@2igsiaeDimnoln wadiadde didrdethenostitbed at RT
for 16h adche, s@aatianim bfia yiasifileradntheaoghsiicangehtdd cga;pﬂam&wa@acwa&@m;raewdewith ethyl
acefate {3 ¥t Qo ider LEGR) CRIPH BRL QHIA R YRS IS W ARRH W D HNG P AL ke PVer
Na2S04 and flltered The flltglat\,te Wa§ corl(ient rat d In vacua and the residue was further dried in vacuo
to afford the desired rodﬁc efﬁa ’i 1°N-1S0 ropyl 6- methylbenzamido)acetate (2004) (8.33
g, 57%‘?%‘1?1)%?QVQPGW%I‘“&6@&?‘8&“#"6’%’&|?F&T’§6ﬁ?ff‘tﬁ?‘81"é‘tﬁwc‘“d@d in the pharmaceutical
2-(2-forampeititsop thixykGntetmibenizamidd Yatebite F0BOW(SB6g328 1 mPAHL)2M-ELPE11§300 mL) and
ethyl acetateyoBumlayat FT 1 pesiLe) ioagbenste 15, 8%, 530 4nnmel) masaclsect £he sesoltneg 19, mixture
wasslegassedand Pack e d vih asorn HEee IMes A5l dBeRSHHRS,. alds; s o R mixture was

alowed isooble Kodliered rousalisadsl (o). andhe Hliais Wapsenespliatsgn yacuo. The

residue was oured Into 1‘| ‘extracted with ethy acetate e Comf)lned
organi®13JEHHEEWEEREY Wwith brine (50 mL), dried over Na2804 and filtered. The filtrate was
conceriff388H irsvrrcurbodimenty (e PPeRTBET A0S DPRn dBEeipP PP R 20 tha Plpsatiireehéanysftepeidor 10rnin,
and thecoolerio 105 607, iep reeipitad 2 iva ST lie ateth by filtsatioiansd fur tisen g5l eosd 1Bvyacua to
afforgl theygesireshpiodsgt BHN. Zisapseny kS2etbl-ls0309-1s Jocihydmiseauingine 13 sgarboxylate
(200) (2,3 94»7%53!)6 3%@%%@}%})'&9 K042 LT, q?ﬁ«msa %9%@0?1%4)“1'#1590/91 w'?y%wyd“de

(2.884g, 76 nl 1 ) L ra nltro en at mos% ! )/

2- |sopr83p%9|/‘8 ‘Rﬁzérﬁ J /‘1 OXGT 2y &ﬁs?s@cguﬁ%’éﬁ‘n%" %asrf‘.’)gf’ A v209%) (824718 it tas slowly
added bv&f @ﬂé"ﬁrﬁﬁp“@(ma%ﬁfnﬁfe 41?F1é feliittihey m&‘{’m?é?l\/aé fevidéitc warm to2-He2- BW-stirred for
30min 2d1TEG, shewéezhthessompletioh Githe s action Phenatte MiXufowas.coaletts, 628C, and
watgy (S6:mbhyvas siowly addeslodhheotistieonns aieweeda sarmnio Kb dilieseshdhmuebsilica gel

(10 9), @6697&%H&H@}eo"ﬁéo%QOQG&HU%%%@/V@&@%T&% SobeRIOGUELWAS poured into 1120 (200 mL)
and extracted with egt%y aceiat 200, mLQ The comb ed or anlc Ié}é/er was washed with brine (50

mL) drigd oueP 12 EBA H5a i ereace’flﬁa“?”lﬁa l(le{’\‘7\7;51"%‘)IE‘:%(S’ncen P U AR DB RSP St 88 uct was
susperiafse TarepyPaperii€- 088 thioperierianrld Yor porierhd 881d ‘naperosmasietdétl by filtration and
further aipieskinAEA o affordtaelyiiSirembrarucds, GO cirmnyrinatiy NOZiappropyleB-0.03% to
metyligpRiinakin 2(2 blpranealeP06d B 2dp8x 2004y vt itSoRiddbIle0 96%ido [oRd8AdIp AROlution of

3- (hydfggmgm b@g»’é%ﬂi&%ﬁ&@;&@yh inaling b @EDPRe-(2008), bbb 1.0, .£,0, g@&%CHZCH

PPlis (3 dded and the. mixt as stirre 3T for 30 Mil/ The mixture was
cooledal‘%ﬁ’rf.:)’(lg,Il gt 9&? rﬁpgﬁxéﬂa*‘g 194? o o’ﬁf/%aste c#ggg por qu:& [e a@%"’ﬁ%ﬁ%lxture was stirred
from OEPRE R b OISO FRAA TG éﬁ?ﬁ'ﬁ’éﬁﬁﬁi’e@% Wéﬁiﬁ‘ﬂﬁydﬁfdépﬁmf]%%fp'ﬂnﬁed by flash
columrwginromwtio ¢S eipimproximsiitnlgét (SOBasERN P tormiforicthe dewirppioymuelet s%,

3-(aorpmathyd) 8-i50p ppyini-anet by lipaauinalin o142 kb)«pne R0y ) 41, 6 raxiRtdy yieddhas a white
solid. [00429% &/ pistuip el Fadart L Lpuaulals dlyimigia gamine (108) (1.3 g, 5 mmo) and
potassium tert - butoxide (0.55 g, 5 mmol) in anhydrous DMF (20 mL) was stirred at RT for 30 min and
then 3-(bromomethyl)-2- 35 isopropyl-8-methylisoquinolin-1(2H)-one (2009) (1.47 g, 5 mmol) was
added. The resulting mixture was stirred at RT for 30min, poured into ice-water (30 inL) and then
extracted with ethyl acetate (3 x 50 mL). The combined organic layer was washed with brine (25 mL),
dried over Na2S04 and filtered. The filtrate was concentrated in vacuo, and the residue was purified
by flash column chromatography on silica gel (2-20% MeOHJDCM) to afford the desired product,
34(4-amino-3-iodo-1F1-pyrazolo[3,4-d]pyrimidin-I-yOmethyl)-2-isopropyl-8-methylisoquinolin-1(211)-on
o A0 (2002 (1 RA A 7004 vield) ac a white enlid T00AROT T a <tirred mivtiire nof



410441054106 [00434] To a stirred solution of
3-(hydroxymethyl)-8-methyl-2-o-tolylisoquinolin-1(211)-one 1609 (2.79 g, 10 mmol) in CH2CI2 (200
mL) Ivin02 (5 g) was added and the resulting mixture was stirred at reflux for 3 h. The mixture was 10
allowed to cool to RT, and concentrated in vacua. The residue was purified by flash column
chromé%’&r‘éﬁh?‘ﬁ‘?f@ﬁﬂf’*am@@f (thoceRsRRIRHS PR HTIF @ e oreRdtRds of the present invention is in the

8-methfphde dro-Drostohptd {20 Hyelrerioaimaltin AA%- 2 prryeddbtHR1e: 40 Phré2itgly 300 bppreidhadya White
solid. [00£3 5] Bpiaiawhl40560-dnaciahubnloduihy espisequinolnemssanbaldeloyde.43dx (2419, 8.6 mmol)
was dl%%@dva%gnama@y@'b@% kR dwna apskcanled d9e #M%@W@ﬂ%&ﬁmﬁrmﬁ y, Methy|

was,1 slowl Ihe resu ré was stirred at -78 C for 2h.

1120 (& T AP e L SO T P PR WA U P AR Beactod wi
ethyl a&%’f&’i@"‘l‘@&%‘@ MREFPrPRERh AR hed o rgL e fayer was washed with brine, dried over Na2S04 and
filteredi0T3§d fitrerre srbedoomtettraned pf yarcurancsa v romidurs gitbeivretew asepumifiectiny tlash column
chrohmlaet@gfaaghg on giﬁog% gl 658,1@)1502%35#1 EZ)LstQ aﬁf@,rdstaes,zjrgdu%t %hb@%@@@tﬁéy@ﬁ% 1.5
methylg2r @ JQIyiSoNEEE ;16211 - 03 43 5ot o $ %8 yeek as g '%e 049, (09428 2%0 a
solygio f3 thyl olylis mmo

%Cgllg ng%yg )(%% %MB r‘g %/b 855 EAX Q%U B’ld% u&’tmé ?nraﬁ l"é)%?/é s’tlr a?ols%’ for 30 min.
Then S8R %3 %% ) oﬂ & r‘hPﬂ%% a4dry ﬁ’lop%(ﬁ'lg 0P Tt 4N 2006 €088 &Ll mixture was
allowe8.4¥93earnd-88ORE, stirred for 30 tin, and concentrated in vacua. The crude product was purified by
flash colmsn ehsamatagraaty @rasliencgal(@0nbR% AN aaifawhbiheteanash prackdthan
3-(1-bromaetiniod ¢ X% ébé@@’%ﬁ@@&%@bébﬂé%w&ob% %&) S.031 200619), apgy white solid.

[00437 a |0 0- 103(436 mg 2mmol)

O ida e et li (b bine bR dol LR AU QA o o)

stirred & 8 |5'0 i his S:toii% & ® ® 522 mmol)
81236 Mife ‘ti!‘”é A P’M S E 0% 6317 aﬁamm 2o md-43 04-P700 MY

was addiels: PiRé sfiRfie Whs.Stited foP 21958 8réd anfo fee 0Rat 81262003l 3asddddrdéied0digh ethyl

acetate {3gx06 0k o KiTezcnma ginad, aresan w9l gyerswasg, washeg nith Hune: @0.98l3 sried oyer Na2S04

and filtgsed. Thggf'gltéragtg was eagncgnigated in vacua and the residue was purified by flash column
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4105 (&86nmopfBiBi6mmaes, Mwasdissdlved V2 Ch){300mE, iand sitved for &)harAGdRcus
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3-(4- arﬁﬂ%ﬁl%%’%‘??éﬁ?%“i”@%@“?%“fﬁﬁﬂ%w rhpEmeeBiEtlirRsmasitopsaé srimisiprpreparing the
pyrazoisi8,4-cfipyritnidin-3-yl)-5-fluorophenyl dihydrogen phosphate. Scheme 19, The synthesis of
3-(4-aminor L A{BaethiMt compositions for oral administration In some embodiments, the invention provxdes a

I-0xg- ?pmu&uém%omqu&qwmhmaymm HRYK 3&949[% yiimpiditt-3-y)-5-fluoropheny1
d|hydro%%r]1£§hos Qgtqe ﬂ“‘a oynd SQ'T%“IS descrlbed 430143024303 15 10043

344-AMiNo- oxyp?ﬁaen TT1° pyrazolo[3 4-d]pyrimidin-1-yfimethyl)-8-methyl-2-o-
tolyllsdmb%sﬁﬁﬂ%ﬁ@%%%mtww FrirPON RbaE erasenl e masiinm (e penl st EetiSomL) in a
round botiomefidsk #fdirkaeowerttcbyratodmiftbnprio) anchiaotetotel) Giumndiicar argan d@inosphere.
C8r4 (49&dagni, Ldnmehnaascatdadialiaweaddby dieihyiphesphiia. (3 2%t bnloramol.and
tr|ejgy@%&%ggmcgn@@rﬁgj)aﬂ@gﬁ%gm JADEUES, é@@s stirred in dark from OC to RT for 16 h. The

mixtur ed between ethyl acetate .an |ne The 20 or anlc layer was dried over
Na 28(@5y %ﬁteredm ang%gﬂiegﬁtr%tg%ﬁﬁaﬁac%aéc e el qt vﬁ’/gs’qb” MR, “caﬁfﬁﬂ? BB raphy on
silica §® ‘Eﬂﬁﬂﬂﬁ‘%?ﬁ%n%ﬁfﬁﬁﬁ%ﬁb‘%fﬂ?ﬁ%&‘ﬁﬁ?éfh%ﬁ@%°&ﬁb?&%ﬁ@ Héé%?é’&“fifﬁtﬂ’aéﬁﬂ be presented
344-arwidiesHiESianetigritsoxeh 2s epetipd choRetdi by bbis oy Lok or Beydivhetisl padli-bapiaiaizg ko[ 3,4-d] pyrimidin-
3-y1)-préliserapbemyduiethylphespaien i3 2ok200rhgraa%% yinldrasansaiwbite SQHQBLQQMO]

3- (QOAmMulo@ ha\ﬁl oikin-water emulsion, or a water-in-oil hquxd emulsion. Such dosage forms can be r

-0X0-2- -0- tcglg ltg | r0|s @%&%ﬂ%’m}{&m J}%' ed“"é) frazoloéi":ﬁaglg yrimi in t%gB quorophenyI

dlethyl osphate 3 170 mg, 0.26 mmo! Was ed’in"a ro’ﬁ%r mLJ and cooled
to 0C GibEe &ar?"ﬁ‘i’d’@ﬁcﬁfﬁ%tgbtﬁse%e RSB {5534 ﬁﬁedf%ﬁ41ﬁﬁﬁﬁﬁlv§é§%9ﬂvmevﬁ% yringe and
the resulting mixture was stirred from OC to RT for 16 h. LC-MS showed small amount of staRT ing
material left, additional amount of TMSBr (0.1 mL) *fvas added and stirred at RT for 5 h. LC-MS
showed the complete conversion. The mixture was concentrated in vacua, and the residue was
dissolved in Et20 (10 mL) and H20 (0.5 mL) and stirred 30 for 30 min. The mixture was concentrated

in vacua to affords the desired product,
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Compound No. 1,5, 22, 27, 38, 39, 4, 14, 15, 17,18, 21, 2, 3,6, 7, 8, 9, 10, 40, 41, 46, 92, 117, 26,
29, 31, 32, 34, 11, 12, 13, 16, 19, 118, 120, 129, 132, 35, 36, 42, 43, 44, 20, 23, 24, 25, 28, 164,
165, 172, 188, 45, 47, 49, 57, 69, 30, 33, 37, 48, 50, 186, 193, 194 71, 85, 87, 94,106, 51, 52, 53, 54,

55, 107,143,175,179, 56, 58, 59, 60, 61, 181, 182, 183, 187, 62, 63, 64, 65, 66, 189, 192 67,
68, 70,&715?11?}3', and intimately admixing the active ingradient with liguid carriers or finely divided sofid carriers or both,

and then, if necessary, shaping the product into the desired presentation. For example, a tablet can be prepared by
compression or molding, optionally with one or more accessory ingredients. Compressed tablets can be prepared by
compressing in a suitable machine the active ingredient in a free-flowing form such as powder or granules, optionally
5 mixed with an excipient such as, but not limited to, a binder, a lubricant, an inert diluent, and/or a surface active or
dispersing agent. Moided tablets can be made by molding in a suitable machine a mixture of the powdered compound
moistened with an inert liquid diluent.
[60310] This invention further encompasses anhydrous pharmaceutical compositions and dosage forms comprising an
active ingredient, since water can facilitate the degradation of some compounds. For example, water may be added

10 (e.g., 5%) in the pharmaceutical arts as a means of simulating long-term storage in order to determine characteristics
such as shelf-life or the stability of formulations over time. Anhydrous pharmaceutical compositions and dosage forms
of the invention can be prepared using anhydrous or low moisture containing ingredients and low moisture or low
humidity conditions. Pharmaceutical compositions and dosage forms of the invention which contain lactose can be
made anhydrous if substantial contact with moisture and/or humnidity during manufacmring, packaging, and/or storage

15 isexpected. An anhydrous pharmaceutical composition may be prepared and stored such that its anhydrous nature is
maintained. Accordingly, anhvdrous compositions may be packaged using materials known to prevent exposure fo
water such that they can be included in suitable formulary kits. Examples of suitable packaging include, but are not
limited to, hermetically sealed foils, plastic or the like, unit dose containers, blister packs, and strip packs.

[00311] An active ingredient can be combined in an intimate admixiure with a pharmaceutical carrier according to

20 conventional pharmaceutical compounding techniques. The carrier can take a wide variety of forms depending on the
form of preparation desired for administration. In preparing the compositions for an oral dosage form, any of the usuat
pharmaceutical media can be employed as carriers, such as, for example, water, glycols, oils, alcohols, flavoring
agents, preservatives, coloring agents, and the like in the case of oral liquid preparations (such as suspensions,
solutions, and elixirs) or aerosols; or carriers such as starches, sugars, micro-crystalline cellulose, diluents, granulating

25 agents, lubricants, binders, and disinfegrating age.lnts can be used in the case of oral solid preparations, m some
embodiments without employing the use of lactose. For éxample, suitable carriers include powders, capsules, and
tablets, with the solid oral preparations. If desired, tablets can be coated by standard aqueous or nonaqueous
techniques.

[00312] Binders suitable for use in pharmaceutical compositions and dosage forms include, but are not limited to,

30 com starch, potato starch, or other starches, gelatin, natural and synthetic gums such as acacia, sodium alginate, alginic
acid, other alginates, powdered tragacanth, guar gum, celiulose and its derivatives (e.g., ethyl cellulose, cellulose
acetate, carboxymethyl cellulose calcium, sodium carboxymethyl cellulose), pelyvinyl pyrrolidone, atethyl cellulose,
pre~gelatinized starch, hydroxypropyl methyl cellulose, microcrystalline cellulose, and mixtures thereof,

[06313] Examples of suitable fillers for use in the pharmaceutical compositions and dosage forms disclosed herein

35 include, but are not iimited to, talc, calcium carbonate (e.g., granules or powder), microcrystalline cellulose, powdered
celiulose, dextrates, kaolin, mannitol, silicic acid, sorbitol, starch, pre-gelatinized starch, and mixtures thereof,
[00314] Disintegrants may be used in the compositions of the invention to provide tablets that disintegrate when
exposed o an agueous environment. Too much of a disintegrant may produce tablets which may disintegrate in the
bottle. Too little may be insufficient for disintegration to occur and may thus alter the rate and extent of releass of the

40  active ingredient(s) from the dosage form. Thus, a sufficient amount of disintegrant that is neither too little not too
much to detrimentally alter the release of the active ingredient{(s) may be used to form the dosage forms of the

compounds disclosed herein. The amount of disintegrant used may vary based upon the type of formulation and mode
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74,75,76,77,78, 79,80,81,82, 83, 84,86,88,89,90, 91,93,95,96,97, 98,99, 100, 101,
102, 103, 104, 105, 108, 109,110, 111, 112,113, 114, 115,

of administration, and may be readily discernible to those of ordinary skill in the art. About 0.5 to about 15 weight
percent of disintegrant, or about 1 to about 5 weight percent of disintegrant, may be used in the pharmaceutical
composition. Disintegrants that can be used to form pharmaceutical compositions and dosage forms of the invention
nclhude, but are not limited to, agar-agar, alginic acid, calcium carbonate, microcrystalline cellulose, croscarmeliose
5 sodium, crospovidone, polacrilin potassium, sodium starch glycolate, potato or tapioca starch, other starches, pre-
gelatinized starch, other starches, clays, other algins, other celiuloses, pums or mixtures thereof,
{606315] Lubricants which can be used to form pharmaceutical compositions and dosage forms of the invention
include, but are not {imited to, calchum stearate, magnesium stearate, mineral oil, light mineral oil, glycerin, sorbitol,
mannitol, polyethylene glycol, other glycols, stearic acid, sodium lauryl sulfate, talc, hvdrogenated vegetable oil {e.g.,
10 peanut oil, cottonseed oil, sunflower oil, sesame oil, olive oil, corn oil, and soybean oil), zinc stearate, ethyl oleate,
ethylaureate, agar, or mixtures thereof. Additional lubricants include, for example, a syloid silica gel, a coagulated
acrosol of synthetic silica, or mixtures thergof. A lubricant can optionally be added, in an amount of less than about 1
weight percent of the pharmaceutical composition.
[00316] When aqueous suspensions and/or elixirs are desired for oral administration, the essential active ingredient
15 therein may be combined with various sweetening or flavoring agents, coloring matter or dyes and, if so desired,
emulsifying and/or suspending agents, together with such diluents as water, ethanol, propylene glycol, glycerin and
various combinpations thereof. '
{08317] The tablets can be uncoated or coated by known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a longer period. For example, a time delay material
20 such as glyceryl monostearaie or glyceryl distearate can be employed. Formulations for oral use can also be presented
as hard gelatin capsules wherein the active ingredient is mixed with an inert solid diluent, for example, calcimm
carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water or
an oil medium, for example, peanut oil, liquid paraifin or olive oil.
{60318} Surfactant which can be used to form pharmaceutical compositions and dosage forms of the invention
25 include, but are not limited to, hydrophilic surfactants, lipophilic surfactants, and mixtures thereof, That is, 2 mixturs
of hydrophilic surfactants may be employed, a mixtare of lipophilic surfactants may be employed, or a mixture of at
least one hydrophilic surfactant and at least one lpophilic surfactant may be employed.
[00319] A suitable hydrophilic surfactant may generally have an HLB value of at least 10, while suitable lipophilic
surfactants may generally have an HLB value of or less than about 10. An empirical parameter used to characterize
30 the reiative hydrophilicity and hydrophobicity of non-ionic amphiphilic compounds is the hydrophilic-lipophilic
balance (" HLB" value). Surfactants with lower HLB values are more lipophilic or hydrophobic, and have greater
solubility in oils, while surfactants with higher HLB values are more hydrophilic, and have greater solubility in
aqueous solutions. Hydrophilic surfactants are generally considered to be those compounds having an HLB value
greater than about 10, as well as anionic, cationic, or zwitterionic compounds for which the HLB scale is not generally
35 applicable. Similarly, lipophilic (i.e., hydrophobic) surfactants are compounds having an HLB value equal to or less
than about 10. However, HLB value of a surfactant is merely a rough guide generzlly used o enable formulation of
industrial, pharmaceutical and cosmetic emulsions.
[08326¢] Hydrophilic surfactants may be either ionic or non-ionic. Suitable jonic surfactants include, but are not
limited to, alkylammonium salts; fusidic acid salts; fatty acid derivatives of amino acids, oligopeptides, and
40 polypeptides; glyceride derivatives of amine acids, oligopeptides, and polypeptides; lecithins and hydrogenated
lecithins; Iysolecithins and hydrogenated lysolecithins; phospholipids and derivatives thereof; lysophospholipids and

derivatives thereof; carnitine fatry acid ester salts; salts of alkylsulfates; fatty acid salts; sodium docusate;
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119, 123, 124, 125, 126, 128, 134, 135, 136, 137, 138, 139, 141, 142, 144, 145, 146, 147,
148, 149, 150, 151. 152, 153, 154, 155, 156, 157, 158, 159, 160, 161,

acylactylates; mono- and di-acetylated tartaric acid esters of mono- and di-glycerides; succinylated mono- and di-

glycerides; citric acid esters of mono- and di-glycerides; and mixtures thereof.

{06321] Within the aforementioned group, ionic surfactants include, by way of example: lecithins, lysolecithin,

phospholipids, lysophospholipids and derivatives thereof; carnitine fatty acid ester salts; salts of alkylsulfates; fatty
5 acid salts; sodium docusate; achaétylates; mono- and di-acetylated tartaric acid esters of mono- and di-glycerides;

succinylated mono- and di-glycerides; citric acid esters of mono- and di-glycerides; and mixtures thereof.

[00322] lonic surfactants may be the jonized forms of lecithin, Iysolecithin, phosphatidylicholine,

phosphatidyiethanolamine, phosphatidylglycerol, phosphatidic acid, phosphatidylserine, lysophosphatidylcholine,

lysophosphatidylethanolamine, lysophosphatidylglycerol, lysophosphatidic acid, lysophosphatidylserine, PEG-

10 phosphatidylethanolamine, PVP-phosphatidylethanolamine, lactylic esters of fatty acids, stearoyl-2-lactylate, stearoyl
lactylate, succinviated monoglycerides, mono/diacetylated tartaric acid esters of mono/diglycerides, citric acid esters
of mono/diglycerides, cholylsarcosine, caproate, caprylate, capraie, laurate, myristate, palmitate, oleate, ricinoleate,
linoleate, linolenate, stearate, lauryl sulfate, teracecyl sulfate, docusate, lauroyl carnitines, palmitoy! carnitines,
myristoyl camnitines, and salts and mixtures thereof.

15 [006323] Hydrophiiic non-ionic surfactants may include, buf not limited to, alkylghicosides; alkylmaltosides;
alkylthioghucosides; lauryl macrogolglycerides; polyoxyalkylene alkyl ethers such as polysthylene glycol alkyl ethers,
polyoxyalkylene alkylphenols such as polyethylene glycol alkyl phenols; polyoxyalkylene alkyl phenol fatty acid
esters such as polyethylene glycol fatty acids monoesters and polyethylene glycol fatty acids diesters; polyethylene
glycol glycerol fatty acid esters; polyglycerol fatty acid esters; polyoxyalkylene sorbitar fatty acid esters such as

20 polyethylene glycol sorbitan fatty acid esters; hydrophilic transesterification products of a polyol with at Jeast one
member of the group consisting of glycerides, vegetable oils, hydrogenated vegetable oils, fatty acids, and sterols;
polyoxyethylene sterols, derivatives, and analogues thereof; polyoxyethylated vitamins and derivatives thereof;
polyoxyethylene-polyoxypropylene block copolymers; and mixtures thereof, polyethylene glycol sorbitan fatty acid
esters and hydrophilic transesterification products of a polyol with at least one member of the group consisting of

25 triglycerides, vegetabie oils, and hydrogenated vegetable oils. The polyol may be glycerol, ethylene glycol,
polyethylene glycol, sorbitol, propylene glycol, pentaerythritol, or a saccharide.

[06324] Other hydrophilic-non-ionic surfactants include, without limitation, PEG-10 laurate, PEG-12 laurate, PEG-20
laurate, PEG-32 laurate, PEG-32 dilaurate, PEG-12 oleate, PEG-15 oleate, PEG-20 oleate, PEG-20 dioleate, PEG-32
oleate, PEG-200 oleate, PEG-400 oleate, PEG-15 stearate, PEG-32 distearate, PEG-40 stearate, PEG-100 stearate,

30 PEG-20 dilaurate, PEG-25 glyceryl trioleate, PEG-32 dioleate, PEG-20 glyceryl laurate, PEG-30 glyceryl laurate,
PEG-20 glyceryl steasate, PEG-20 glycery! oleate, PEG-30 glycervl oleate, PEG-30 glycery! laurate, PEG-40 glyceryl
laurate, PEG-40 palm kemnel oil, PEG-50 hydrogenated castor oil, PEG-40 castor oil, PEG-35 castor oil, PEG-60
castor oil, PEG-40 hydrogenated castor 6il, PEG-60 hydrogenated castor oil, PEG-60 corn oil, PEG-6
caprate/caprylate plycerides, PEG-8 caprate/caprylate glycerides, polyglyceryl-10 laurate, PEG-30 cholesterol, PEG-

35 25 phyto sterol, PEG-30 soya sierol, PEG-20 trioleate, PEG-40 sorbitan oleate, PEG-80 sorbitan laurate, polysorbate
20, polysorbate 80, POE-9 lauryl ether, POE-23 lauryl ether, POE-10 oley! ether, POE-20 oleyl ether, POE-20 stearyl
ether, tocopheryl PEG-100 succinate, PEG-24 cholesterol, polyglyceryl-10oleate, Tween 40, Tween 60, sucrose
monostearate, sucrose monolaurate, sucrose monopaimitate, PEG 10-100 nony! phenol series, PEG 15-100 octy!
phenol series, and poloxamers.

40 [00325] Suitable lipophilic surfactants include, by way of example only: fatty alcohols; glycerol fatty acid esters;
acetylated glycerol fatty acid esters; lower alcohol fatty acids esters; propylene glycol fatty acid esters; sorbitan fatty

acid esters; polyethylene glycol sorbitan fatty acid esters; sterols and sterol derivatives; polyoxyethylated sterols and
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sterol derivatives; polyethylene glycol alkyl ethers; sugar esters; sugar ethers; lactic zcid derivatives of mono- and di-
glycerides; hydrophobic transesterification products of a polyol with at least one member of the group consisting of
glycerides, vegetable oils, hydrogenated vegetable oils, fatty acids and sterols; oil-soluble vitamins/vitamin
derivatives; and mixtures thereof. Within this group, preferred lipophilic surfactants include glycerol fatty acid esters,
propylene glycol fatty acid esters, and mixtures thereof, or are hydrophobic transesterification products of a polyol
with at least one member of the group consisting of vegetable oils, hydrogenated vegetable oils, and triglycerides.
{00326] In one embodiment, the composition may include a solubilizer to ensure good solubilization and/or
dissolution of the compound of the present invention and to minimize precipitation of the compound of the present
invention. This can be especially important for compositions for non-oral use, e.g., compositions for injection. A
solubilizer may also be added to increase the solubility of the hydrophilic drug and/or other components, such as
surfactants, or {0 maintajn the composition as 2 stable or homogeneous solution or dispersion.

[00327] Examples of suitable solubilizers include, but are not limited to, the following: alcohols and polyols, such as
ethanol, isopropancl, butanol, benzy! alcohol, ethylene glycol, propylene glycol, butanediols and isomers thereof,
glycerol, pentaerythritol, sorbitol, mannitol, transcutol, dimethy! isosorbide, polyethylene glycol, polypropylene
glycol, polyvinylalcohol, hydroxypropyl methyleellulose and other cellulosc'derivatives, cyclodextring and
cyclodextrin derivatives; ethers of polyethylene glycols having an sverage molecular weight of about 200 to about
6000, such as tefrahydrofurfuryl alcohol PEG ether (glycofurol) or methoxy PEG ; amides and other nitrogen-
containing compounds such as 2-pyrrolidone, 2-piperidone, .epsilon.~caprolactam, N-alkylpyrrolidone, N-
hydroxyatkvipyrrolidone, N-alkylpiperidone, N-alkylcaprolactam, dimethylacetamide and polyvinylpyrrolidone; esters
such as ethy! propionate, tributylcitrate, acety! triethiylcitrate, acetyl tributyl citrate, triethyleitrate, ethyl oleate, ethyl
caprylate, ethyl butyrate, triacetin, propylene glycol monoacetate, propylene glycol diacetate, e-caprolactone and
isomers thereof, §-valerolactone and isomers thereof, B-butyrolactone and isomers thereof; and other solubilizers
known in the art, such as dimethyl acetamide, dimethy! isosorbide, N-methyl pyrrolidones, monooctanoin, diethylene
glycol monoethyl ether, and water. '

[00328] Mixtures of solubilizers may also be used. Examples include, but not limited to, triacetin, triethylcitrate, ethyl
oleate, ethyl caprylate, dimethylacetamide, N-methylpyrrolidone, N-hydroxyethyipyrrolidone, polyvinylpyrrolidone,
hydroxypropyl methylcellulose, hydroxypropyl cyclodextrins, ethanol, polyethylene glycol 200-100, glvcofurol,
transcuiol, propylene glycol, and dimethy! isosorbide. Particularly preferred solubilizers include sorbitol, glycerol,
trincetin, ethyl alcohol, PEG-400, glycofuro! and propylene glycol.

[08329] The amount of solubilizer that can be included is not particularly limited. The amount of a given solubilizer
may be limited 1o a bioacceptable amount, which may be readily determined by one of skill in the art. In some
circumstances, it may be advantageous to include amounts of solubilizers far in excess of bioacceptable amounts, for
example to maximize the concentration of the drug, with excess solubilizer removed prior to providing the
composition to & patient using conventional techniques, such as distiliation or evaporation. Thus, if present, the
solubilizer can be in a weight ratio of 10%, 25%, 50%, 100%, or up to about 200% by weight, based on the combined
weight of the drug, and other excipients. If desired, very small amounts of solubilizer may also be used, such as 5%,
2%, 1% or even less, Typically, the solubilizer may be present in an amount of about 1% to about 100%, more
typically about 5% to about 25% by weight.

{00336] The composition can further include one or more pharmaceutically acceptable additives and excipients. Such
additives and excipients include, without limitation, detackifiers, anti-foaming agents, buffering agents, polymers,
antioxidants, preservatives, chelating agents, viscomodulators, tonicifiers, flavorants, colorants, odorants, opacifiers,

suspending agents, binders, fillers, plasticizers, lubricants, and mixtures thereof.
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39, 41, 46, 47, 49, 26, 29, 30, 31, 33, 164,170, 175, 179, 51, 55, 58, 66, 70, 36, 44, 45, 48, 50, 181,
183, 184, 186, 71, 73, 76, 78, 80, 52, 53, 54, 56, 59, 187, 189 93, 98, 99, 100, 103, 62, 63, 64, 67,
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88, 89, 90, 95, 96, 97, 101, 102, 142, 145, 146, 147, 148, 149, 150, 151, 152, 160, 167, 168,

{00331] In addition, an acid or a base may be incorporated into the composition to facilitate processing, to enhance
stability, or for other reasons. Examples of pharmaceutically acceptable bases include amino acids, amine acid esters,
ammonium hydroxide, potassium hydroxide, sodium hydroxide, sodium hydrogen carbonate, aluminum hydroxide,
calcium carbonate, magnesium hydroxide, magnesium aluminum silicate, synthetic aluminum silicate, synthetic

5 hydrocalcite, magnesium aluminum hydroxide, diisopropylethylamine, ethanolamine, ethylenediamine,
triethanolamine, triethylamine, triisopropanolamine, trimethylamine, tris(hydroxymethyl)aminomethane (TRIS} and
the like. Also suitable are bases that are salts of a pharmaceutically acceptable acid, such as acetic acid, acrylic acid,
adipic acid, alginic acid, alkanesulfonic acid, amino acids, ascorbic acid, benzoic acid, boric acid, butyric acid,
carbonic acid, citric acid, fatty acids, formic acid, fumaric acid, gluconic acid, hydroquinosuifonic acid, ispascorbic

10 acid, lactic acid, maleic acid, oxalic acid, para-bromophenylsulfonic acid, propionic acid, p-toluenesulfonic acid,
salicylic acid, stearic acid, succinic acid, tannic acid, tartaric acid, thioglycolic acid, toluenesulfonic acid, uric acid,
and the like. Salts of polyprotic acids, such as sodium phosphate, disodium hydrogen phosphate, and sodium
dihydrogen phosphate can also be used. When the bass is a salt, the cation can be any convenient and pharmaceutically
acceptable cation, such as ammonium, alkali metals, alkaline earth metals, and the like. Example may include, but not

15 limited to, sodium, potassium, Hthium, magnesium, calcium and ammonium.

[00332] Suitable acids are pharmaceutically acceptable organic or inorganic acids. Examples of suitable inorganic
acids include hydrochloric acid, hydrobromic acid, hydriodic acid, suifuric acid, nitric acid, boric acid, phosphoric
acid, and the like. Examples of suitable organic acids include acetic acid, acrylic acid, adipic acid, alginic acid,
alkkanesulfonic acids, amino acids, ascorbic acid, benzoic acid, boric acid, butyric acid, carbonic acid, citric acid, fatty

20 acids, formic acid, fumarie acid, gleconic acid, hydroquinosulfonic acid, isoascorbic acid, lactic acid, maleic acid,
methanesulfonic acid, oxalic acid, para-bromophenylsulfonic acid, propionic acid, p-toluenesulfonic acid, salicylic
acid, stearic acid, succinic acid, tannic acid, tartaric acid, thioglycolic acid, toluenesulfonic acid, uric acid and the like.
[60333] Pharmaceutical compositions for injection. In some embodiments, the invention provides a pharmaceutical
composition for injection containing a compound of the present invention and a pharmaceutical excipient suitable for

25 injection. Components and amounts of agents in the compositions are as described herein,

[00334] The forms in which the novel compositions of the present invention may be incorporated for administration
by injection include aquecus or oil suspensions, or emulsions, with sesame oil, corn oil, cottonseed oil, or peanut oil,
as well as elixirs, mannitol, dextrose, or a sterile aqueous solution, and similar pharmaceutical vehicles.

[00335] Aqueous solutions in saline are also conventionally used for injection. Ethanol, glycerol, propylene glycol,

30 liquid polyethylene glycol, and the like (and suitable mixtures thereof), cyclodexirin derivatives, and vegetable oils
may also be employed. The proper fluidity can be maintained, for example, by the use of a coating, such as lecithin,
for the maintenance of the required particle size in the case of dispersion and by the use of surfactants. The prevention
of the action of microorganisms can be brought about by various antibacterial and antifungal agents, for exampie,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like,

35 {00336] Sterile injectable solutions are prepared by incorporating the compound of the present invention in the
required amount in the appropriate solvent with various other ingredients as enumerated above, as required, foliowed
by filtered sterilization. Generally, dispersions are prepared by incorporating the various sterilized active ingredients
into a sterile vehicle which contains the basic dispersion medium and the required other ingredients from those
enumeraied above. In the case of sterile powders for the preparation of sterile injectable solutions, certain desirable

40 methods of preparation are vacunm-drying and freeze-drying techniques which yield a powder of the active ingredient

plus any additional desired ingredient from a previously sterile-filtered solution thereof.
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22,23, 115, 152,168, 171, 177 158, 159, 176 24, 25, 26, 27, 28, 173, 185, 190 29, 30, 31, 32, 33,
{60337) Pharmaceutical compositions for topical {e.p.. transdermal} delivery, In some embodiments, the invention

provides a pharmaceutical composition for transdermal delivery containing a compound of the present invention and a
pharmaceutical excipient suitable for transdermal delivery.
{00338} Compositions of the present invention can be formulated into preparations in solid, semi-solid, or liquid

§ forms suitable for local or topical administration, such as gels, water soluble jellies, creams, lotions, suspensions,
foams, powders, shurries, ointments, solutions, oils, pastes, suppositories, sprays, enmilsions, saline solutions,
dimethylsulfoxide (DMSO)-based solutions. In general, carriers with higher densities are capable of providing an area
with a prolonged expostire to the active ingredients. In contrast, a solution formulation may provide more immediate
exposure of the active ingredient to the chosen area,

10 [60339] The pharmaceutical compositions also may comprise suitable solid or gel phase carriers or excipients, which
are compounds that allow increased penetration of, or assist in the delivery of, therapeutic molecules across the
stratum corneum permeability barrier of the skin. There are many of these penetration-enhancing molecules known to
those trained in the art of topical formulation. Examples of such carriers and excipients include, but are not limited to,
humectants {e.g., urea), glycols {e.g., propylene glycol), alcohols {e.g., ethanol), fatty acids {e.g., oleic acid),

15 surfactants {e.g., isopropyl myristate and sodium lauryl suifate), pyrrolidones, glycerol monolaurate, sulfoxides,
terpenes (¢.g., menthol), amines, amides, alkanes, alkanols, water, caiciuvm carbonate, calcium phosphate, various
sugars, starches, cellulose derivatives, gelatin, and polymers such as polyethylene glycols.

}003406] Another exemplary formulation for use in the methods of the present invention employs fransdermal delivery
devices ("patches™). Such transdermat patches may be used to provide continuous or discontinuous infusion of a

20 compound of the present invention in controlled amounts, either with or without another agent.

{80341] The construction and use of ransdermal patches for the delivery of pharmaceutical agents is well known in
the art. See, e.g., U.S. Pat. Nos. 5,023,252, 4,992,445 and 5,001,139, Such patches may be constructed for coptinuous,
pulsatile, or on demand delivery of pharmaceutical agents.

[08342] Pharmaceutical compositions for inhalation. Compositions for inhalation or insuffiation include solutions and

25 suspensions in pharmaceutically acceptable, ai;ueous or organic solvents, or mixtures thereof, and powders. The liguid
or solid compositions may contain suitable pharmaceuticaily acceptable excipients as described supra. Preferably the
compositions are administered by the oral or nasal respiratory route for local or systemic effect. Compositions in
preferably pharmaceutically acceptable solvents may be nebulized by use of inert gases. Nebulized solutions may ibe
inhaled directly from the nebulizing device or the nebulizing device may be attached to a face mask tent, or

30 intermittent positive pressure breathing machine. Solution, suspension, or powder compositions may be administered,
preferably orally or nasally, from devices that deliver the formulation in an appropriate manner.

100343} Other pharmaceutical compositions. Pharmaceutical compositions may also be prepared from compositions

described herein and one or more pharmaceutically acceptable excipients suitable for sublingual, buccal, rectal,
intraosseous, intraocular, intranasal, epidural, or intraspinal administration. Preparations for such pharmaceutical

35 compositions are well-known in the art. See, e.g,, Ses, e.g., Anderson, Philip O.; Knoben, James E.; Troutman,
Wiliiam G, eds., Handbook of Clinical Drug Data, Tenth Edition, McGraw-Hill, 2002; Pratt and Taylor, eds.,
Principles of Drug Action, Third Edition, Churchill Livingston, New York, 1990; Katzung, ed., Basic and Clinical
Pharmacology, Ninth Edition, McGraw Hill, 20037ybg; Goodman and Gilman, eds., The Pharmacological Basis of
Therapeutics, Tenth Edition, McGraw Hill, 2001; Remingfons Pharmaceutical Sciences, 20th Ed., Lippincott Williams

40 & Wilkins., 2000; Martindale, The Extra Pharmacopoeia, Thirty-Second Edition (The Pharmaceutical Press, London,

1999Y; all of which are incorporated by reference herein in their enfirety.



34, 35, 36, 37,39, 40,41, 42,43,44, 45,46, 47,48,49, 50,51, 52,54,55, 56,57, 58, 59,
60, 61, 62,64,65,67, 68,69, 70,71,72, 73,74,79, 80,81,

{00344] Administration of the compounds or pharmaceutical composition of the present invention can be effected by
any method that enables delivery of the compounds to the site of action. These methods include oral routes,
infraduodenal routes, parenteral injection (including intravenous, intraarterial, subcutaneous, intramuscular,
intravascular, intraperitoneal or infusion}, topical {e.g. transdermal application), rectal administration, via local

5 delivery by catheter or stent or through inhalation. Compounds can also abe administered intraadiposally or
intrathecally.
[{(#0345] The amount of the compound administered will be dependent on the mammal being treated, the severity of
the disorder or condition, the rate of administration, the disposition of the compound and the discretion of the
prescribing physician. However, an effective dosage is in the range of about (.001 to about 100 mg per kg body

10 weight per day, preferably about 1 1o about 35 mg'kg/day, in single or divided doses. For a 70 kg human, this would
amount to about 0.05 to 7 g/day, preferably about 0.05 to about 2.5 g/day. In some instances, dosage levels below the
lower limit of the aforesaid range may be more than adequate, while in other cases still larger doses may be employed
without causing any harmful side effect, e.g. bydividing such larger doses into several small doses for administration
throughout the day.

15 [00346] In some embodiments, a compound of the invention is administered in a single dose. Typically, such
administration wil! be by injection, e.g., intravenous injection, in order to introduce the agent quickly. However, other
routes may be used as appropriate. A single dose of a compoung of the invention may also be used for treatment of an
acute condition. '
[00347] In some embodiments, a compound of the invention is administered in multiple doses. Dosing may be about

20 once, twice, three tirnes, four times, five times, six times, or more than six times per day. Dosing. may be about once a
month, once every two weeks, once a week, or once every other day. In another embodiment a compound of the
invention and another agent are administered together about once per day to about 6 times per day. In another
embodiment the administration of a compound of the invention and an agent continues for less than about 7 days. In
yet another embodiment the administration continues for more than about 6, 10, 14, 28 days, two months, six months,

25 orone year, In some cases, continuous dosing is achieved and maintained as long as necessary.

[06348] Administration of the agents of the invention may continue as long as necessary, In some embodiments, an
agent of the invention is administered for more than 1, 2, 3,4, 5, 6, 7, 14, or 28 days. In some embodiments, an agent
of the invention is administered for less than 28, 14, 7, 6, 5,4, 3, 2, or 1 day. In some embodiments, an agent of the
invention is administered chronically on an ongoing basis, e.g., for the treatment of chronic effects,

30 [00349] Aneffective amount of a compound of the invention may be administered in either single or multiple doses
by any of the accepted modes of administration of agents having similar utilities, including rectal, buccal, intranasal
and transdermal routes, by intra-arterial injection, intravenously, intraperitoneally, parenterally, intramuscularly,
subcutaneously, orally, topically, or as an inhalant,

[00350] The compositions of the invention may also be delivered via an impregnated or coated device such as a stent,

35 for example, or an artery-inserted cylindrical polymer. Such 2 method of administration may, for example, aid in the
prevention or amelioration of restenosis following procedures such as balloon angioplasty. Without being bound by
theory, compounds of the invention may slow or inhibit the migration and proliferation of smooth muscle cells in the
arterial wall which contribute to restenosis. A compound of the invention may be administered, for example, by local
delivery from the struts of a stent, from a stent graft, from grafis, or from the cover or sheath of a stent. In some

40 embodiments, 2 compound of the invention is admixed with a matrix. Such a mairix may be a polymeric matrix, and
may serve to bond the compound to the stent. Polymeric matrices suitable for such use, inciude, for eample, lactone-

based polvesters ot copolyesters such as polylactide, polycaprolactonglycolide, polyorthoesters, polyanhydrides,
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82, 83, 85, 87,88, 91,93,96,98,99, 100,103,104, 105, 106, 107,109, 110, I, 112, 114,
146, 160, 161, 162, 163, 164, 165, 166, 167, 169, 170, 172, 174,

polyaminoacids, polysaccharides, polvphosphazenes, poly (ether-ester} copolymers {e.g. PEO-PLLA);
polydimethylsiloxane, poly(ethylene-vinylacetate), acrylate-based polymers or copolymers (e.g. polyhydroxyethyt
methylmethacrylate, polyvinyl pymrolidinone), Buorinated polymers such as polytetrafluoroethylene and celluiose
esters, Suitable matrices may be nondegrading or may degrade with time, releasing the compound or compounds.

5 Compounds of the invention may be applied to the surface of the stent by various methods such as dip/spin coating,
spray coating, dip-coating, and/or brush-coating. The compounds may be applied in a solvent and the solvent may be
allowed to evaporate, thus forming a layer of compound onto the stent. Alternatively, the compound may be located in
the body of the stent or grafi, for example in microchannels or micropores. When implanted, the compound diffuses
out of the body of the stent to contact the arterial wall, Such stents may be prepared by dipping a stent manufactured to

10 contain such micropores or microchannels into 2 solution of the compound of the invention in a suitable solvent,
followed by evaporation of the solvent. Excess drug on the surface of the stent may be removed via an additiona] brief
solvent wash. In yet other embodiments, compounds of the invention may be covalently linked to a stent or graft. A
covalent linker may be used which degrades in vivo, leading to the release of the compound of the invention. Any bio-
labile linkage may be used for such a purpose, such as esier, amide or anhydride linkages. Compounds of the invention

15 may additionally be administered intravascularly from a balloon used during angioplasty. Extravascular administration
of the compounds via the pericard or via advential application of formulations of the invention may also be performed
to decrease restenosis.

[00351] A variety of stent devices which may be used as described are disclosed, for example, in the following
references, all of which are hereby incorporated by reference: U.S. Pat. No, 5451233; 1.8, Pat, No. 5040548; U.S. Pat.

20 No. 5061273; U.S. Pat. No. 5496346; 11.5. Pat. No. 5292331; U.S. Pat. No. 5674278; U.S. Pat. Ne., 3657744; U.S. Pat.
No. 4739762; U.S. Pat. No. 5195984; U.S. Pat. No. 5292331; U.S. Pat. No. 5674278; U.5. Pat. No. 5879382; U.5. Pat,
No. 6344053,

[08352] The compounds of the invention may be administersd in dosages. It is known in the art that due to
intersubject variability in compound pharmacokinetics, individualization of dosing regimen is necessary for optimal

25 therapy. Dosing for a compound of the invention may be found by routine experimentation in light of the instant
disclosure.

[60353] When a compound of the invention, is administered in a composition that comprises one or more agents, and
the agent has a shorter half-life than the componnd of the invention unit dose forms of the agent and the compound of
the invention may be adjusted accordingly.

30 [00354] The subject pharmaceutical composition may, for example, be in a form suitable for oral administration as a
tablet, capsule, pill, powder, sustained release formulations, solution, suspension, for parenteral injection as a sterile
solution, suspension or emulsion, for topical administration as an ointment or cream or for rectal administration as a
suppository. The pharmaceutical composition may be in unit dosage forms suitable for single administration of precise
dosages. The pharmaceutical composition will include a conventional pharmaceutical carrier or excipient and a

35 compound according to the invention as an active ingredient. In addition, it may include other medicinal or
pharmaceutical agents, carriers, adjuvants, etc,

{60355} Exemplary parenteral administration forms inciunde sohrtions or suspensions of active compound in sterile
aqueous solutions, for example, agueous propylene glycol or dextrese solutions. Such dosage forms can be suitably
buffered, if desired.

40 [00356] The activity of the compounds of the present invention may be determined by the following procedure, as
well as the procedure described in the examples below. The activity of the kinase is assessed by measuring the

incorporation of y->°P~phosphate from ¥ -*P-ATP onto N-terminal His tagged substrate, which is expressed in E. coli
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and is pun'ﬁed by conventional methods, in the presence of the kinase. The assay is carried out in 96-well
polypropylene plate. The incubation mixture (100, pL) comprises of 25 mM Hepes, pH 7.4, 10 mM MgCl,, 5 mM (-
glycerolphosphate, 100 uM Na-orthovanadate, 5 mM DTT, 5 oM kinase, and ! uM substrate. Inhibitors are
suspended in DMSO, and all reactions, including controls are performed at a finat concentration of 1% DMSOQ,

5 Reactions are initiated by the addition of 10 uM ATP (with 0.5 uCi 1-**P- ATP/well) and incubated at ambient
temperature for 45 minutes. Equal volume of 25% TCA is added to stop the reaction and precipitate the proteins.
Precipitated proteins are trapped onto glass fiber B filterplates, and excess labeled ATP washed off using a Tomtec
MACH III barvestor. Plates are allowed to air-dry prior to adding 30 pI/well of Packard Microscint 20, and plates are
counted using a Packard TopCount.

10 {06357} The invention also provides kits. The kits include a compound or compounds of the present invention as
described herein, in suitable packaging, and written material that can include instractions for use, discussion of clinical
studies, listing of side effects, and the like. Such kits may also include information, such as scientific literature
references, package insert materials, clinical trial results, and/or summaries of these and the like, which indicate or
establish the activities and/or advantages of the composition, and/or which describe dosing, administration, side

15 effects, drug interactions, or other information useful to the heslth care provider. Such information may be based on
the results of various studies, for example, studies using experimental animals involving in vivo models and studies
based on human clinical trials. The kit may further contain another agent. In some embodiments, the compound of
the present invention and the agent are provided as separate compositions in separate containers within the kit, In
some embodiments, the compound of the present invention and the agent are provided as a single composition within a

20 container in the kit. Suitable packaging and additional articles for use {e.g., measuring cup for liquid preparations, foil
wrapping to minimize exposure to air, and the like} are known in the art and may be included in the kit. Kits described
herein can be provided, marketed and/or promoted to health providers, including physicians, nurses, pharmacists,
formulary officials, and the like. Kits may also, in some embodiments, be marketed directly to the consumer.

METHODS.

25 {60358} The invention also provides methods of nsing the compounds or pharmaceutical compositions of the present
invention to treat disease conditions, including but not limited to diseases associated with malfunctioning of one or
more types of PI3 kinase. A detailed description of conditions and disorders mediated by p1108 kinase activity is set
forth in Sadu et al., WO 01/81346, which is incorporated herein by reference in its entirety for all purposes.

[060359] The treatment methods provided herein comprise administering to the subject a therapeutically effective

30 amount of a compound of the invention. In one embodiment, the present invention provides a method of treating an
inflammation disorder, including autoimmune diseases in a mamroal. The method comprises administering to said
mammal a therapeutically effective amount of a compound of the present invention, or & pharmaceutically acceptable

‘salt, ester, prodrug, solvate, hydrate or derivative thereof. Examples of autoimmune diseases includes but is not
limited to acute disseminated encephalomyelitis {(ADEM), Addison's disease, antiphospholipid antibody syndrome

35 (APS), aplastic anemia, autoimmune hepatitis, coeliac disease, Crohn's disease, Diabetes mellitus {type 1),
Goodpasture's syndrome, Graves' disease, Guillain-Barré syndrome (GBS), Hashimoio's disease, lupus erythematosus,
multiple sclerosis, myasthenia gravis, opsoclonus myoclonus syndrome {OMS), optic neuritis, Ord's thyroiditis,
oemphigus, polyarthritis, primary biliary cirrhosis, psoriasis, rheumatoid arthritis, Reiter's syndrome, Takayasu's
arteritis, temporal arteritis (also known as “giant cell arteritis”), warm autoimmune hemolytic anemia, Wegener's

40 granulomatosis, alopecia universalis, Chagas' disease, chronic fatigue syndrome, dysantonomia, endometriosis,
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38, 39, 40, 41, 42, 77, 81, 82, 83, 84, 185 43, 44, 46, 52, 54, 56, 57, 59, 60, 64, 68, 69, 70, 73, 76,
78, 79, 80, 87, 88, 91, 93, 98, 103, 104, 85, 86, 96, 99, 106, 108, 110, 111, 113, 114, 115, 145, 147,
149, 151, 154, 158, 160, 161, 167, 168, 105, 107,109, 112, 171, 173,174,177, 146, 152, 162,
163, 178, 190, 191 164, 165, 166, 169, 170,172,17/5,179, 180, 181, 182, 183, 184, 186,

187, 18®iradenitis suppurativa, interstitial cystitis, neuromyotonia, sarcoidosis, scleroderma, ulcerative colitis, vitiligo, and

vulvodynia. Other disorders include bone-resorption disorders and thromobsis,
{00360] In some embodiments, the method of treating inflammatory or autoimmune diseases comprises administering
to a subject {¢.g. 2 mammal) a therapeutically effective amount of one or more compounds of the present invention

5 that selectively inhibit PI3K-5 and/or PI3K~y as compared to all other type I PI3 kinases. Such selective inhibition of
PI3K-§ and/or PI3K-y may be advantageous for treating any of the diseases or conditions described herein. For
example, selective inhibition of PI3K-8 may inhibit inflammatory responses associated with inflammatory diseases,
autoimmune disease, or diseases related to an vndesirable immune response including but not limited to asthma,
emphysema, allergy, dermatitis, rhuematoid arthritis, psoriasis, lupus erythematosus, or graft versus host disease.

10 Selective inhibition of PI3K -8 may further provide for a reduction in the inflammatory or undesirable immune
response without a concomittant reduction in the ability to reduce a bacterial, viral, and/or fungal infection. Selective
inhibition of both PI3K-5 and PI3K-y may be advantageous for inhibiting the inflarnmatory response in the subject to a
greater degrce'than that would be provided for by inhibitors that selectively inhibit PI3K -5 or PI3K-y alone. In one
aspect, one or more of the subject methods are effective in reducing antigen specific antibody production in vivo by

15 about 2-fold, 3-fold, 4-fold, 5-fold, 7.5-foid, 10-fold, 25-fold, 50-fold, 100-fold, 250-fold, 500-fold, 750-fold, or about
1000-fold or more. In another aspect, one or more of the subject methods are effective in reducing antigen specific
IgG3 and/or IgGM production in vive by about 2-fold, 3-fold, 4-fold, 5-fold, 7.5-fold, 10-fold, 25-fold, 50-fold, 100-
fold, 250-fold, 500-fold, 750-fold, or about 1000-fold or more.

[00362] In one aspect, one of more of the subject methods are effective in ameliorating symptoms assoicated with

20 rhuemaioid arthritis including but not limited to a reduction in the swelling of joints, a reduction in serum anti-
collagen levels, and/or a reduction in joint pathology such as bone resorption, cartilage damage, pannus, and/or
inflammation. In another aspect, the subject methods are effective in reducing ankle inflammation by at least about
2%, 5%, 10%, 15%, 20%, 25%, 30%, 50%, 60%, or about 75% to 90%. In another aspect, the subject methods are
effective in reducing knee inflammation by at least about 2%, 5%, 10%, 15%, 20%, 25%, 30%, 50%, 60%, or about

25 75% to 90% or more. In still another aspect, the subject methods are effective in reducing serum anti-type I collagen
levels by at least about 10%, 12%, 15%, 20%, 24%, 25%, 30%, 35%, 50%, 60%, 75%, 80%, 86%, 87%, or about 90%
or more. In another aspect, the subject methods are effective in reducing ankle histopathology scores by about 5%,
10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 75%, 80%, 90% or more. In still another aspect, the subject methods
are effective in reducing knee histopathology scores by about 5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 75%,

30 80%, 90% or more.

[00362] In cther embodiments, the present invention provides methods of using the compounds or pharmaceutical
compuositions to treat respiratory diseases including but not limited to diseases affecting the jobes of lung, pleural
cavity, bronchial mbes, trachea, upper respiratory tract, or the nerves and muscle for breathing. For example, methods
are provided fo freat obstructive pulmonary disease. Chronic obstructive pulmonary disease (COPD) is an umbrelia

15  term for a group of respiratory tract diseases that are characterized by airflow obstruction or limitation. Conditions
included in this umbrella term are: chronic bronchitis, emphysema, and bronchiectasis.

[00363] In another embodiment, the compounds described herein are used for the treatment of asthma. Also, the
compounds or pharmaceutical compositions described herein may be used for the treatment of endotoxemia and
sepsis. In one embodiment, the compounds or pharmaceutical compositions described herein are used to for the

40 treatment of rheumatoid arthritis (RA). In yet another embodiment, the compounds or pharmaceutical compositions
described herein is used for the treatment of contact or atopic dermatitis. Contact dermatitis includes irritant

dermatitis, phototoxic dermatitis, allergic dermatitis, photoallergic dermatitis, contact urticaria, systemic contact-type
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189, 192, 193, 194 B cell proliferation Compound No. Compound No. Compound No. Compound No.
EC50 (nM) 38,1621, 2,5, 22, 26, 27, 4, 8,9, 10,11, 14, 3,6, 7, 12, 13, 16, 39, 40, 43, 49, 57, 15,
18, 19, 20, 21, 17,23, 33, 37, 44, 71,87, 112 24, 25, 28, 29, 30, 48, 53, 54, 55, 62, 31, 32, 34, 35,

36, 63, 66, 67,68, 72, 41, 42, 45, 46, 47,73, 74, 75, 81, 82,
dermatitis and the like. Trritant dermatitis can occur when too much of a substance is used on the skin of when the skin

is sensitive to certain substance. Atopic dermatitis, sometimes called eczema, is a kind of dermatitis, an atopic skin
disease.
{00364]) The invention also relates fo a method of treating a hyperproliferative disorder in a mammal that comprises
5 administering to said mammal & therapeutically effective amount of a compound of the present invention, or a
pharmaceutically acceptabie salt, ester, prodrug, solvate, hydrate or derivative thereof. In some embodiments, said
method relates to the treatment of cancer such as acute myeloid leukemia, thymus, brain, lung, squamous cell, skin,
eye, retinoblastoma, intraocular melanoma, oral cavity and oropharyngeal, bladder, gastric, stomach, pancreatic,
bladder, breast, cervical, head, neck, renal, kidney, liver, ovarian, prostate, colorectal, esophageal, testicular,

10 gynecological, thyroid, CNS, PNS, AIDS-related (e.g. Lymphoma and Kaposi's Sarcoma) or viral-induced cancer, In
some embodiments, said method relates to the treatment of a non-cancerous hyperproliferative disorder such as benign
hyperplasia of the skin (e. g., psoriasis), restenosis, or prostate {e. g., benign prostatic hypertrophy (BPH)).

[00365]) The invention also relates to a method of treating discases related to vasculogenesis or angiogenesis ina
mammal that comprises administering to said memmal a therapeutically effective amount of a compound of the

15 present invention, or a pharmaceutically acceptable salt, ester, prodrug, solvate, hydrate or derivative thereof. In some
embodiments, said method is for treating a disease selected from the group consisting of tumor angiogenesis, chronic
inflaromatory disease such as rheumatoid arthritis, atherosclerosis, inflammatory bowel disease, skin diseases such as
psoriasis, eczema, and scleroderma, diabetes, diabetic retinopathy, retinopathy of prematurity, age-related macular
degeneration, hemangioma, glioma, melanoma, Kaposi's sarcoma and ovarian, breast, lung, pancreatic, prostate, colon

20 and epidermoid cancer.

{00366] Patients that can be treated with compounds of the present invention, or pharmaceutically acceptable salt,
ester, prodrug, solvate, hydrate or derivative of said compounds, according to the methods of this invention include,
for example, patients that have been diagnosed as having psoriasis; restenosis; atherosclerosis; BPH; breast cancer
such as a ductal carcinoma in duct tissue in a mammary gland, medullary carcinomas, colloid carcinomas, tubular

25 carcinomas, and inflammatory breast cancer; ovarian cancer, including epithelial ovarian tumors such as
adenocarcinorna in the ovary and an adenocarcinoma that has migrated from the ovary into the abdominal cavity;
uterine cancer; cervical cancer such as adenocarcinoma in the cervix epitbelial including squamous cell carcinoma and
adenocarcinomas; prostate cancer, such as a prostate cancer selected from the following: an adenocarcinoma or an
adenocarinoma that has migrated to the bone; pancreatic cancer such as epitheliod carcinoma in the pancreatic duct

30 tissue and an adenocarcinoma in a pancreatic duct; bladder cancer such as a transitional cell carcinoma in urinary
bladder, urcthelial carcinomas {transitional cell carcinomas), tumors in the urotheiial cells that line the biadder,
squamous cell carcinomas, adenocarcinomas, and small cell cancers; leukemia such as acute myeloid levkemia
(AML}, acute lymphocytic leukemia, chronic lymphocytic leukemia, chronic myeloid leukcmia, hairy cell leukemia,
myelodysplasia, myeloproliferative disorders, acute myelogenous leukernia (AML), chronic myelogenous leukemia

35 (CML), mastocytosis, chronic lymphoceytic leukemia (CLL), multiple myeloma (MM), and myelodysplastic syndrome
(MDS); bone cancer; lung cancer such as non-small cell lung cancer (NSCLC), which is divided into squamous cell
carcinomas, adenocarcinomas, and large cell undifferentiated carcinomas, and small cell lung cancer; skin cancer such
as basal cell carcinoma, melanoma, squamous cell carcinoma and actinic keratosis, which is a skin condition that
sometimes develops inte squamous cell carcinoma; eye retinoblastoma; cutaneous or intraocular (eye) melanoma;

40 primary Hver cancer {cancer that begins in the liver); kidney cancer; thyroid cancer such as papillary, follicular,
meduliary and anaplastic; ATDS-related lymphoma such as diffuse large B-cell lymphoma, B-cell immunoblastic

lymphoma and small non-cleaved cell lymphoma; Kaposi's Sarcoma; viral-induced cancers including hepatitis B virus
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50, 51, 61, 69, 70, 83, 84, 88, 89,90, 76,77,78, 79,80, 93, 95, 96, 97,99, 85, 86, 91, 98, 100,
101, 102, 108, 109, 103, 104, 105, 106, 113, 115,123,125, 107,110, 111, 114, 126, 128, 134, 136,
119, 124, 133, 135, 137, 138, 139, 141, 145, 152, 161, 162, 142, 144, 146, 147, 163, 169 148,

149, 150, 151,
(HBV), hepatitis C virus (HCV), and hepatocellular carcinoma; buman lymphotropic virus-type 1 (HTLV-1) and adult

T-cell leukemia/lymphoma; and human papilioma virus (HPV) and cervical cancer; central nervous system cancers
(CNS) such as primary brain tumor, which includes gliomas (astrocytoma, anaplastic astrocytoma, or glioblastoma
multiforme), Oligodendroglioma, Ependymoma, Meningioma, Lymphoma, Schwannoma, and Medulioblastoma;

5 peripheral nervous system (PNS) cancers such as acoustic neuromas and malignant peripheral nerve sheath tumor
{MPNST) including neurofibromas and schwannomas, malignant fibrous cytoma, malignant fibrous histiocytoma,
malignant meningioma, malignant mesothelioma, and malignant mixed Miillerian tumor; oral cavity and
oropharyngeal cancer such as, hypopharyngeal cancer, laryngeal cancer, nasopharyngeal cancer, and oropharyngeal
cancer; stomach cancer such as lymphomas, gastric stromal tumors, and carcinoid tamors; testicular cancer such as

10 germ cell tumors (GCTs), which include seminomas and nonseminomas, and gonadal stromal tumors, which include
Leydig cell tumors and Sertoli cell tumors; thymus cancer such as to thymomas, thymic carcinomas, Hodgkin disease,
non-Hodgkin lymphomas carcinoids or carcinoid tumors; rectal cancer; and colon cancer.

{09367] The invention also relates to & method of treating diabetes in 2 mammal that comprises administering fo said
mammal a therapeutically effective amount of a compound of the present invention, or 2 pharmacentically acceptable

15  salt, ester, prodrug, solvate, hydrate or derivative thereof.

[60368] In addition, the compounds described herein may be used to freat acne.

[00369] In addition, the compounds described herein may be used for the treatment of arteriosclerosis, including
atherosclerasis. Arteriosclerosis is a general term describing any hardening of medium or large arteries.
Atherosclerosis is a hardening of an artery specifically due to an atheromatous plaque.

20 {00370] Further the compounds described herein may be used for the treatment of giomerulonephritis.
Glomerulonephritis is a primary or secondary autoinmune renal disease characterized by inflammation of the
giomeruli, It may be asymptomatic, or present with hematuria and/or proteinuria. There are many recognized types,
divided in acute, subacute or chronic glomerulonephritis. Causes ars infectious (bacterial, viral or parasitic pathogens),
autoimmune or parancoplastic.

25 [80371] Additionally, the compounds described herein may be used for the treatment of bursitis, lupus, acute
disseminated encephaiomyelitis (ADEM), addison's disease, antiphospholipid antibody syndrome {APS), aplastic
anemia, autoimmune hepatitis, coeliac disease, crohn's disease, diabetes mellitus (type 1), goodpasture's syndrome,
graves' disease, guillain-barré syndrome (GBS}, hashimoto’s disease, inflammatory bowe] disease, hupus
erythematosus, myasthenia gravis, opsocionus myoclonus syndrome ({OMS), optic neuritis, ord's

30 thyroiditis,ostheoarthritis, uveoretinitis, pemphigus, polyarthritis, primary biliary cirthosis, reiter's syndrome,
takayasu's arteritis, temporal arteritis, warm autoimreune hemolytic anemia, wegener's granulomatosis, alopecia
universalis, chagas' disease, chronic fatigue syndrome, dysautonomia, endometriosis, hidradenitis suppurativa,
interstitial cystitis, neuromyotonia, sarcoidosis, scleroderma, ulcerative colitis, vitiligo, vulvodynia, appendicitis,
arteritis, arthritis, blepharitis, bronchiolitis, bronchitis, cervicitis, cholangitis, cholecystitis, choricamnionitis, colitis,

35 conjunctivitis, cystitis, dacryoadenitis, dermatomyositis, endocarditis, endometritis, enteritis, enterocolitis,
epicondylitis, epididymitis, fasciitis, fibrositis, gastritis, gastroenteritis, gingivitis, hepatitis, hidradenitis, ileitis, iritis,
laryngitis, mastitis, meningitis, myelitis, myocarditis, myositis, nephritis, omphalitis, oophoritis, orchitis, osteitis,
otitis, pancreatitis, parotitis, pericarditis, peritonitis, pharyngitis, pleuritis, phlebitis, pneumonitis, proctitis, prostatitis,
pyeionephritis, rhinitis, salpingitis, sinusitis, stomatitis, synovitis, tendonitis, tonsillitis, uveitis, vaginitis, vasculitis, or

40 vulvitis,

[00372] The invention aiso relates to & method of treating a cardiovascular disease in a mammal that comprises

administering to said mammal a therapeutically effective amount of a compound of the present invention, or a
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pharmaceutically acceptable salt, ester, prodrug, solvate, hydrate or derivative thereof. Exampies of cardiovascular
conditions include, but are not limited to, atherosclerosis, restenosis, vascular occlusion and carotid obstructive
disease.

[00373] In another aspect, the present invention provides methods of disrupting the function of a leukocyte or
disrupting a function of an osteoclast. The method includes contacting the leukocyte or the osteociast with a function
disrupting amount of a compound of the invention.

[06374] In another aspect of the present invention, methods are provided for treating ophthalmic disease by
administering one or more of the subject compounds or pharmaceutical compositions to the eye of 2 subject.

[68375] Methods are further provided for administering the compounds of the present invention via eye drop,
intraocular injection, intravitreal injection, topically, or through the use of a drug efuting device, microcapsule,
implant, or microfluidic device. 1n some cases, the compounds of the present invention are administered with a carrier
or excipient that increases the intraccular penetrance of the compound such as an oil and water emulsion with colloid
particles having an oily core surrounded by an interfacial film.

{00376} In some cases, the colloid particles include at least one cationic agent and at least one non-ionic sufactant
such as & poloxamer, tyloxapol, a polysorbate, a polyoxyethylene castor oil derivative, a sorbitan ester, or a polyoxyl
stearate, In some cases, the cationic agent is an alkylamine, a tertiary alkyl amine, a quarternary ammonium
sompound, a cationic lipid, an amino alcohol, a biguanidine salt, a cationic compound or a mixture thereof. In some
cases the cationic agent is a biguanidine salt such as chlorhexidine, polyaminopropyl biguanidine, phenformin,
alkylbiguanidine, or a mixture thereof. In some cases, the quaternary ammonium compound is a benzalkonium halide,
{auralkonium halide, cetrimide, hexadecyltrimethylammonium halide, tetradecyltrimethylammontum halide,
dodecyltrimethylammonium halide, cetrimonium halide, benzethonium halide, behenalkonium halide, cetalkonium
halide, cetethyldimonium halide, cetylpyridinium halide, benzododecinium halide, chlorallyl methenamine halide,
myristyialkonium halide, stearalkonium halide or a mixture of two or more thereof. In some cases, cationic agent is a
benzalkonium chloride, lauralkonium chioride, benzododecinium bromide, benzethenium chloride,
hexadecylirimethylammonium bromide, tetradecyltrimethylammonium bromide, dodecyltrimethylammonium bromide
or a mixture of two or more thereof. In some cases, the oil phase is mineral oil and Hght mineral odl, medium chain
triglycerides (MCT), coconut oil; hydrogenated oils comprising hydrogenated cottonseed oil, hydrogenated palm oil,
hydrogenate castor oil or hydrogenated soybean oil; polyoxyethylene hydrogenated castor oil derivatives comprising
poluoxyl-40 hydrogenated castor oil, polyoxyl-60 hydrogenated castor oil or polyoxyl-100 hydrogenated castor oil.
[060377] The invention further provides methods of modulating kinase activity by contacting a kinase with an amount
of a compound of the invention sufficient to modulate the activity of the kinase. Modulate can be inhibiting or
activating kinase activity. In some embodiments, the invention provides methods of inhibiting kinase activity by
contacting a kinase with an amount of a compound of the invention sufficient to inhibit the activity of the kinase. In
some embodiments, the invention provides methods of inhibiting kinase activity in a solution by contacting said
solution with an amount of a compound of the invention sufficient to inhibit the activity of the kinase in said solution.
In some embodimenis, the invention provides methods of inhibiting kinase activity in a cell by contacting said cell
with an amount of a compound of the invention sufficient to inhibit the activity of the kinase in said cell. In some
embodiments, the invention provides methods of inhibiting kinase activity in a tissue by contacting said tissue with an
amount of a compound of the invention sufficient to inhibit the activity of the kinase in said tissue. In some
embodiments, the invention provides methods of inhibiting kinase activity in an organism by contacting said organism
with an amount of a compound of the invention sufficient to inhibit the activity of the kinase in said organism,. In

some embodiments, the invention provides methods of inhibiting kinase activity in an animal by contacting said
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animal with an amount of a compound of the invention sufficient to inhibit the activity of the kinase in said apimal. In
some embodiments, the invention provides methods of inhibiting kinase activity in a mammal by contacting said
mammal with an amount of a compound of the invention sufficient to inhibit the activity of the kinase in said
mammal. In some embodimenis, the invention provides methods of inhibiting kinase activity in 2 buman by
5 contacting said human with an amount of a compound of the invention sufficient to inhibit the activity of the kinase in

said human. In some embodiments, the % of kinase activity afier contacting 2 kinase with a compound of the
invention is less than 1, §, 10, 20, 30, 40, 50, 60, 70, 80 90, 93, or 99% of the kinase activity in the absence of said
confacting step,
[00378] In some embodiments, the kinase is a lipid kinase or a protein kinase. In some embodiments, the kinase is

10 selected from the group consisting of PI3 kinase including different isorforms such as PI3 kinase o, PI3 kinase f8, PI3
kinase v, PI3 kinase 6; DNA-PK; mTor; Abl, VEGFR, Ephrin receptor B4 (EphB4); TEK receptor tyrosine kinase
(TIE2), FMS-refated tyrosine kinase 3 (FLT-3); Platelet derived growth factor receptor (PDGFR); RET; ATM; ATR;
hSmg-1; Hek; Src; Epidermal growth factor receptor (EGFR); KIT; Inulsin Receptor (IR) and IGFR. _
{00379] The invention further provides methods of modulating PI3 kinase activity by contacting a PI3 kinase with an

15 amount of a compound of the invention sufficient to modulate the activity of the PI3 kinase. Modulate can be
inhibiting or activating PI3 kinase activity. In some embodiments, the invention provides methods of inhibiting PI3
kinase activity by contacting a PI3 kinase with an amount of e compound of the invention sufficient io inhibit the
activity of the P13 kinase. In some embodiments, the invention provides methods of inhibiting PT3 kinase activity.
Such inhibition can take place in solution, in a cefl expressing one or more PI3 kinases, in a tissue comprising a cell

20 expressing one or more PI3 kinases, or in an organism expressing one or more PI3 kinases. In some embodiments, the
invention provides methods of inhibiting P13 kinase activity in an animal (including mammal such as humans} by
contacting said animal with an amount of a compound of the invention sufficient to inhibit the activity of the PI3
kinase in saié animal.

25 COMBINATION TREATMENT

{06380] The present invention also provides methods for combination therapies in which an agent known to modulate
other pathways, or other components of the same pathway, or even overlapping sets of target enzymes are used in
combination with a compound of the present invention, or a pharmaceutically acceptable salt, ester, prodrug, solvate,
hydrate or derivative thereof. In one aspect, such therapy includes but is not limited to the combination of the subject
30 compound with chemotherapeutic agents, therapeutic antibodies, and radiation treatment, to provide a synergistic or
additive therapeutic effect.
[00381] In one aspect, the compounds or pharmaceutical compositions of the present invention may present
synergistic or additive efficacy when administered in combination with agents that inhibit IgE production or activity.
Such combination can reduce the undesired effect of high level of IgE associated with the use of one or more PI3K3
35 inhibitors, if such effect occurs. This may be particularly useful in treatment of autoimmune and inflammatory
disorders (AIID) such as rheumatoid arthritis. Additioneily, the administration of PI3K6 or PIAK8/y inhibitors of the
present invention in combination with inhibitors of mTOR may also exhibit synergy through enhanced mhibition of
the PI3K pathway.
[00382] In a separate but related aspect, the present invention provides a combination treatment of a disease
40 associated with PI3K5 comprising administering to a PI3K3 inhibitor and an agent that inhibits IgE production or
activity, Other exemplary PI3KS inhibitors are applicable and they are described, e.g., US Patent No. 6,800,620, Such
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combination treatment is particularly useful for treating antoimmune and inflammatory diseases (ATID) including but
not limited to rheumatoid arthritis,

[606383] Agents that inhibit IgE production are known in the art and they include buf are not limited to one or more of
TEL-9874, 2-{4-(6-cyclohexyloxy-2-naphtyloxy)phenylacetamide)benzoic acid, rapamycin, rapamycin analogs (i.e.
rapalogs), TORC! inhibitors, TORC2 inhibitors, and any ather compounds that inhibit mTORC! and mTORC2.
Agents that inhibit IgE activity include, for example, anti-IgE antibodies such as for example Omalizumab and TNX-
901.

[00384] For treatment of autocimmune diseases, the subject compounds or pharmaceutical compositions can be used in
combination with commenly prescribed drugs including but not limited to Enbrel®, Remicade®, Humira®, Avonex®,
and Rebif®. For treatment of respiratory diseaseses, the subject compounds or pharmaceutical compositions can be
administered in combination with commonty prescribed drugs including but not limited to Xolair®, Advair®,
Singulair®, and Spiriva®

f00385] The compounds of the invention may be formulated or administered in conjunction with other agents that act
to relieve the symptoms of inflammatory conditions such as encephalomyelitis, asthma, and the other diseases
described herein. These agents include non-steroidal anti-inflammatory drugs (NSAIDs), e.g. acetylsalicylic acid;
ibuprofen; naproxen; indomethacin; nabumetone; tolmetin; ete. Corticosteroids are used to reduce inflammation and
suppress activity of the immune system. The most commonly prescribed drug of this type is Prednisone. Chloroquine
(Aralen) or hydroxychloroquine (Plaquenil) may also be very useful in some individuals with Jupus, They are most
often prescribed for skin and joint symptoms of lupus. Azathioprine (Imuran) and eyclophosphamide (Cytoxan)
suppress inflammation and tend to suppress the immune system. Other agents, ¢.p. methotrexate and cyclosporin are
used to control the symptoms of lupus. Anticoagulants are employed to prevent biood from clotting rapidly. They
range from aspirin at very low dose which prevents platelets from sticking, o heparin/coumadin.

[00386] In another one aspect, this invention also relates to a pharmaceutical composition for inhibiting abnortmal cell
growth in s mamma] which comprises an amount of a compound of the present invention, or a pharmaceutically
acceptable salt, ester, prodrug, solvate, hydrate or derivative thereof, in combination with an amount of an anti-cancer
agent {e.g. 8 chemotherapeutic agent). Many chemotherapeutics are presently known in the art and can be used in
combination with the compounds of the invention.

[00387] In some embodiments, the chemotherapeutic is selected from the group consisting of mitotic inhibitors,
alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes,
topoisomerase inhibitors, biological response modifiers, anti-hormones, angiogenesis inhibitors, and anti-androgens.
Non-limiting examples are chemotherapeutic agents, cyfotoxic agents, and non-peptide small mofecules such as
Gleevee (Imatinib Mesylate), Velcade (bortezomib), Casodex (bicalutamide}, Iressa (gefitinib), and Adriamycin as
well as a host of chemotherapeutic agents. Non-limiting examples of chemotherapeutic agents include alkylating
agents such as thiotepa and cyclosphosphamide (CYTQXAN™; alkyl sulfonates such as busulfan, improsulfan and
piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and wredopa; ethylenimines and
methylamelamines including altretamine, triethylenemelamine, trietylenephosphoramide,
triethyienethiophosphacramide and trimethylolomelamine; nitrogen mustards such as chlorambucil, chlornaphazine,
cholophosphamide, estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride, melphalan,
novembichin, phenesterine, prednimustine, trofosfamide, uracil mustard; nitrosureas such as carmustine,
chlorozotocin, fotemustine, lomustine, nimustine, ranimustine; antibiotics such as aclacinomysins, actinomycin,
authramycin, azasering, bleomycins, cactinomycin, calicheamicin, carabicin, carminomycin, carzinophilin, Casodex ™

, chromomycins, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin, epirubicin,
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esorubicin, idarubicin, marcellomycin, mitomycins, mycophenolic acid, nogalamycin, olivomycins, peplomycin,
potfiromyein, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin,
zorubicin; anti-metabolites such as methotrexate and 5-fluorouracil {5-F1)); folic acid analogues such as denopterin,
methotrexate, pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine,
thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine,
doxifluridine, enocitabine, floxuridine, androgens such as calusterone, dromostanolone propionate, epitiostanol,
mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such as
frolinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid; amsacrine; bestrabucil; bisantrene;
edatraxate; defofamine; demecolcine; diaziquone; etfomithine; elliptiniumn acetate; etoglucid; gallium nitrate;
bydroxyurea; lentinan; lonidamine; mitoguazone; ritoxantrone; mopidamol; nitracrine; pentostatin; phenamet;
pirarubicin; podophyliinic acid; 2-ethylhydrazide; procarbazine; PSK.R™: razoxane; sizofiran; spirogermanium;
tenuazonic acid; triaziquone; 2,2',2"trichlorotriethyla- mine; wrethan; vindesine; dacarbazine; mannomustine;
mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside (“Ara-C"); cyclophosphamide; thiotepa; taxanes, e.g.
paclitaxel (T. AXOL™, Bristol-Myers Squibb Oncology, Princeton, N.I.) and docetaxel (TAXOTER_Em, Rhone-
Poulenc Rorer, Antony, France); retinoic acid; esperamicins; capecitabine; and pharmaceutically acceptabie salts,
acids or derivatives of any of the above. Also included as suitable chemotherapeutic cell conditioners are anti-
hormonal agents that act to regulate or inhibit bormone action on tumors such as anti-estrogens including for example
tamoxifen (Nolvadex ™), raloxifene, aromatase inhibiting 4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene,
LY 117018, onapristone, and toremifene (Fareston); and anti-androgens such as flutamide, nilutamide, bicalutamnide,
leuprolide, and goserelin; chiorambucil; gemcitabine; 6-thioguanine; mercaptopurine; methotrexate; platinum analogs
such as cisplatin and carboplatin; vinblastine; platinum; etoposide (VP-16}); ifosfamide; mitomycin C; mitoxantrone;
vineristine; vinorelbine; navelbine; novantrone; teniposide; daunomycin; aminopterin; xeloda; ibandronate;
camptothecin-11 (CPT-11); topoisomerase inhibitor RFS 2000; difluoromethylornithine (DMFO). Where desired, the
compounds or pharmaceutical composition of the present invention can be used in combination with commonly
prescribed anti-cancer drugs such as Herceptin®, Avastin®, Erbitux®, Rituxan®, Taxo!®, Arimidex®, Taxotere®, and
Velcade®.

[00388) This invention further relates to a method for using the compounds or phammaceutical composition in
combinafion with radiation therapy in inhibiting abnormal cel} growth or treating the hyperproliferative disorder in the
mammal. Techniques for administering radiation therapy are known in the art, and these techniques can be used in the
combination therapy described herein. The administration of the compound of the invention in this combination
therapy can be determined as described herein. ’

[00389] Radiation therapy can be administered through one of several methods, or a combination of methods,
including without limifation external-beam therapy, internal radiation therapy, implant radiation, stereotactic
radiosurgery, systemie radiation therapy, radictherapy and permanent or temporary interstitial brachytherapy. The
tertn “brachytherapy,” as used herein, refers to radiation therapy delivered by a spatiaily confined radioactive material
inseried into the body at or near a tumor or other proliferative tissue disease site. The term is intended without
limitation to include exposure to radioactive isotopes (e.g. At-211,1-131, [.125, Y-50, Re-186, Re-188, Sm-153, Bi-
212, P-32, and radioactive isotopes of Lu). Suitable radiation sources for use as a cell conditioner of the present
invention include both solids and liquids. By way of non-limiting example, the radiation source can be a radionuclide,
such as [-125, I-131, Yb-169, Ir-192 as a solid source, I-125 as a solid source, or other radionuclides that emit photons,
beta particles, gamma radiation, or other therapeutic rays. The radioactive material can also be a flnid made from any

solution of radionuclide(s), €.g., & solution of I-125 or I-131, or a radioactive fluid can be produced using a slwry of a
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suitable fluid containing small particles of solid radionuclides, such as Au-198, Y-90. Moreover, the radionuclide(s)
can be embodied in 2 gel or radioactive micro spheres.

[00390] Without being limited by any theory, the compounds of the present invention can render abnormal cells more
sensitive to treatment with radiation for purposes of killing and/or inhibiting the growth of such cells. Accordingly,
this invention firther relates to a method for sensitizing abnormal cells in a mammal to treatment with radiation which
comprises administering to the mammal an amount of a compound of the present invention or pharmaceutically
acceptable salt, ester, prodrug, solvate, hydrate or derivative thereof, which amount is effective is sensitizing sbnormal
cells to treatment with radiation. The amount of the compound, salt, or solvate in this method can be determined
according to the means for ascertaining effective amounts of such compounds described herein.

[00391} The compounds or pharmaceutical compositions of the present invention can be used in combination with an
amount of one or more substances selected from anti-angiogenesis agents, signal transduction inhibitors, and
antiproliferative agents. _

100392} Anti-angiogenesis agents, such as MMP-2 (matrix-metalloprotienase 2) inhibitors, MMP-9 (matrix-
metalioprotienase ) inhibitors, and COX-11 {cyclooxygenase 11) inhibitors, can be used in conjunction with a
compound of the present invention and pharmaceutical compositions described herein, Examples of useful COX-II
inhibitors include CELEBREX™ (alecoxib), valdecoxib, and rofecoxib. Examples of useful matrix metalioproteimase
inthibitors are described in WO 96/33172 (published October 24,1996}, WO 96/27583 {(published March 7,1996),
European Patent Application No., $7304971.1 (filed July §,1997), European Patent Application No. 99308617.2 (filed
October 26, 1999), WO 98/07697 (published February 26,1998), WO 98/03516 (published January 29,1998), WO
98/34918 (published August 13,1998}, WO 38/34915 (published August 13,1998), WO 98/33768 (published August
6,1998), WO 98/30566 (published July 16, 1998}, European Patent Publication 606,046 (published July 13,1694),
European Patent Publication 931, 788 (published July 28,1999), WO 90/05719 (published May 31,1990}, WO
99/52910 (published October 21,1999}, WO 99/52889 {published October 21, 1999), WO 95/23667 (published June
17,1599), PCT International Application No. PCT/IB98/01113 (filed July 21,1998}, European Patent Application No.
993022321 (filed March 25,1999}, Great Britain Patent Application No. 99129611 (filed June 3, 1999), United States
Provisional Application No. 60/148,464 (filed August 12,1999), United States Patent 5,863, 945 (issued January
26,1999), United States Patent 5,861, 510 {issued January 19,1999), and FEuropean Patent Publication 780,386
(published June 25, 1997), all of which are incorporated herein in their entireties by reference. Preferred MMP-2 and
MMP-G inhibitors are those that have little or no activity inhibiting MMP-1. More preferred, are those that selectively
inhibit MMP-2 and/or AMP-9 relative o the other matrix-metalioproteinases {i. e., MAP-1, MMP-3, MMP-4, MMP-5,
MMP-6, MMP- 7, MMP-8, MMP-10, MMP-1l, MMP-12, andMMP-13), Some specific exampies of MMP inhibitors
useful in the present invention are AG-3340, RO 32-3555, and RS 13-0830,

[060393] The invention also relates to a method of and to a pharmaceutical composition of treating a cardiovascular
disease in a mammal which comprises an amount of a compound of the present invention, or a pharmaceutically
acceptable salt, ester, prodrug, solvate, hydrate or derivative thereof, or an isotopically-labeled derivative thereof, and
an amount of one or more therapeutic agents use for the treatment of cardiovascular diseases,

[00394] Exampies for use in cardiovascular disease applications are anti-thrombofic agents, e.g., prostacyclin and
salicylates, thrombolytic agents, e.g., streptokinase, urokinase, tissue plasminogen activator (TPA} and anisoylated
plasminogen-streptokinase activator complex (APSAC), anti-platelets agents, e.g., acetyl-salicylic acid (ASA) and
clopidrogel, vasodilating agents, e.g., nitrates, calcium channel blocking drugs, anti-proliferative agents, e.g.,
colchicine and alkylating agents, intercalating agents, growth modulating factors such as interlenkins, transformation

growth factor-beta and congeners of platelet derived growth factor, monocional antibodies directed against growth
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factors, anti-inflammatory agents, both steroidal and non-steroidal, and other agents that can modulate vessel tone,
function, arteriosclerosis, and the healing response to vessel or organ injury post intervention. Antibiotics can also be
included in combinations or coatings comprised by the invention. Moreover, a coating can be used to effect
therapeutic delivery focally within the vessel wall. By incorporation of the active agent in a swellable polymer, the
active agent will be released upon swelling of the polymer.

[09395] The compounds describe herein may be formulated or administered in conjunction with liquid or solid tissue
barriers also known as lubricants, Examples of tissue barriers include, but are not limited to, polysaccharides,
polyglycans, seprafilm, interceed and hyalronic acid. '

{00396} Medicaments which may be administered in conjunction with the compounds described herein include any
suitable drugs usefully delivered by inhalation for example, analgesics, e.g. codeine, dihydromorphine, ergotamine,
fentanyl or morphine; anginal preparations, e.g, diltiazem; antiallergics, e.g. cromoglycate, ketotifen or nedocromil;
anti-infectives, e.g. cephalosporins, penicillins, streptomycin, sulphonamides, tetracyclines or pentamidine;
antihistamines, ¢.g. methapyrilene; anti-inflammatories, e.g. beclomethasone, flunisolide, budesonide, tipredane,
triameinolone acetonide or fluticasone; antitussives, e.g. noscapine; bronchodilators, .g. ephedrine, adrenaline,
fenoterol, formoterol, isoprenaline, metaprotersnol, phenylephrine, phenylpropanolamine, pirbuterol, reproterof,
rimiterol, salbutamol, salmeterol, terbutalin, iscetharine, tulobuterol, orciprenaline or (-)-4-amino-3,5-dichloro-u-{{{6-
[2-(2-pyridinyl)ethoxy]hexyl}-amino}methyl}benzenemethanol; diuretics, e.g. amiloride; anticholinergics e.g.
ipratropium, atropine or oxitropinm; hormones, e.g. cortisong, hydrocortisone or prednisoione; xanthines e.g.
aminophylline, choline theophyllinate, lysine theophyllinate or theophylline; and therapeutic proteins and peptides,
e.g. insulin or ghicagon. It will be clear to a person skilled in the art that, where appropriate, the medicaments may be
used in the form of salts {e.g. as alkali metal or amine salts or as acid addition salts) or as esters (e.g. lower alkyl
esters) or as solvates (e.g. hydrates) to optimize the activity and/or stability of the medicament.

{00397 Other exemplary therapeutic agents useful for a combination therapy include but are not limited to agents as
described above, radiation therapy, hormone antagonists, hormones and their releasing faciors, thyroid and antithyroid
drugs, estrogens and progesting, androgens, adrenocorticotropic hormone; adrenocortical steroids and their synthetic
analogs; inhibitors of the synthesis and actions of adrenocortical hormones, insulin, oral hypoglycemic agents, and the
pharmacology of the endocrine pancreas, agents affecting calcification and bone turnover; calchun, phosphate,
parathyroid hormone, vitamin D, calcitonin, vitamins such as water-soluble vitemins, vitamin B complex, ascorbic
acid, fat-soluble vitamins, vitamins A, K, and E, growth factors, cytokines, chemokines, muscarinic receptor agonisis
and antagonists; anticholinesterase agents; agents acting at the neuromuscular junetion and/or autonomic ganglia;
catecholamines, sympathomimetic drugs, and adrenergic receptor agonists or antagonists; and S-hydroxyiryptamine
{5-HT, serotonin) receptor agonists and antagonists.

[6(398] Therapeutic agents can also include agents for pain and inflammation such as histamine and histamine
antagonists, bradykinin and bradykinin antagonists, 5-hydroxytryptamine (serotonin), lipid substances that are
generated by biotransformation of the products of the selective hydrolysis of membrane phospholipids, eicosanoids,
prostaglandins, thromboxanes, leukotrienss, aspirin, nonsteroidal anti-inflammatory agents, analgesic-antipyretic
agents, agents that inhibit the synthesis of prostaglandins and thromboxanes, selective inhibitors of the inducibie
cyclooxygenase, selective inhibitors of the inducible cyclooxygenase-2, autacoids, paracrine hormones, somatostatin,
gasirin, cytokines that mediate interactions involved in humoral and cellular immune responses, lipid-derived
autacoids, eicosanoids, f-adrenergic agonists, ipratropium, ghwcocorticoids, methylxanthines, sodiuvm channel

blockers, opioid receptor agonists, calcium channel blockers, membrane stabilizers and leukotriene inhibitors.
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[00399) Additional therapeutic agents contemplated herein include diuretics, vasopressin, agents affecting the renal
conservation of water, rennin, angiotensin, agents useful in the treatment of myocardial ischemia, anti-hypertensive
apents, angiotensin converting enzyme inhibitors, B-adrenergic receptor antagonists, agents for the treatment of
hypercholesterolemia, and agents for the treatment of dyslipidemia.

5 [00400] Other therapeutic agents contemplated include drugs used for control of gastric acidity, agents for the
treatment of peptic ulcers, agents for the treatment of gastroesophageal reflux disease, prokinetic agents, antiemetics,
agents used in irritable bowel syndrome, agents used for diarrhea, agents used for constipation, agents used for
inflammatory bowel disease, agents used for biliary disease, agents used for pancreatic disease. Therapeutic agents
used to treat protozoan infections, drugs'used to treat Malaria, Amebiasis, Giardiasis, Trichomoniasis,

10 Trypanosomiasis, and/or Leishmaniasis, and/or drugs used in the chemotherapy of helminthiasis, Other therapeutic
agents inciude antimicrobial agents, sulfonamides, trimethoprim-sulfamethoxazole quinolones, and agents for urinary
tract infections, penicillins, cephalosporins, and other, B-Lactam antibiotics, an agent comprising an aminoglycoside,
protein synthesis inhibitors, drugs used in the chemotherapy of tuberculosis, mycobacterium avium complex disease,
and leprosy, antifungal agents, antiviral agents including nonretroviral agents and antiretroviral agents.

15 [00461] Examples of therapeutic antibodies that can be combined with 2 subject compound include but are not limited
to anti-receptor tyrosine kinase antibodies (cetuximab, panitumumab, trastuzumab), anti CD20 antibodies (rituximab,
tositumomab), and other antibodies such as alemtuzumab, bevacizumab, and gemtuzumab.

[00402) Morcover, therapeutic agents used for immunomodulation, such as immunomodulators, immunosuppressive
agents, tolerogens, and immunostimulants are contemplated by the methods herein. In addition, therapeutic agénts

20 acting on the blood and the blood-forming organs, hematopoietic agents, growth factors, minerals, and vitamins,
anticoagulant, thrombolytic, and antiplatelet drugs.

[00403] Further therapeutic agents that can be combined with a subject compound may be found in Goodman and
Gilman’s “The Pharmacological Basis of Therapentics” Tenth Bdition edited by Hardman, Limbird and Gilman or the
Physician’s Desk Reference, both of which are incorporated herein by reference in their entirety.

25 [00404] The compounds described herein can be used in combination with the agents disclosed herein or other
suitable agents, depending on the condition being treated. Hence, in some embodiments the compounds of the
invention will be co-administer with other agents as described above. When used in combination therapy, the
compounds described herein may be administered with the second agent simuitaneously or separately. This
administration in combination can include simultaneous administration of the two agents in the same dosage form,

30 simultaneous administration in separate dosage forms, and separate administration. That is, a compound described
herein and any of the agents described above can be formulated together in the same dosage form and administered
simultaneously. Alternatively, a compound of the present invention and any of the agents described above can be
simultaneously administered, wherein both the agents are present in separate formulations. In another alternative, a
compound of the present invention can be administered just followed by and any of the agents described above, or vice

35 versa. In the separate administration protocol, a compound of the present invention and any of the agents described
above may be administered a few minutes apart, or a few hours apart, or a few days apart.

{60405} The examples and preparations provided betow further illustrate and exemplify the compounds of the present
invention and methods of preparing such compounds. It is to be understood that the scope of the present invention is
pot limited in any way by the scope of the following examples and preparations. In the following examples molecules

40 with a single chiral center, unless otherwise noted, exist as a racemic mixture. Those molecules with two or more
chiral centers, unless otherwise noted, exist as a racemic mixture of diastereomers. Single enantiomers/diastereomers

may be obtained by methods known to those skilled in the art.
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EXAMPLES
Example 1: Synthesis of 3-((4-amino-3-(3-hydroxyphenyl)-1H-pyrazelo[3,4-d}pyrimidin-1-y)methyl}-8-methyl-
2-p-telylisoquinotin-1(2H)-one (Compound 1613) (method A).
Scheme 12. Synthesis of 3-({4-amino-3-(3-hydroxyphenyl)-1 H-pyrazolo[3 4-d]pyrimidin- 1 -yl)methyl)-8-methyl-2-o-
5 tolylisoquinolin-1{2H}-one (Compound 1613).
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[00406)] A solution of 2-amino-6-methylbenzoic acid (1601) (106.5 g, 705 mmol) in H>O {200 ml) was cooled to § -
5°C, con. HC! (250 mL) was added slowly. The solution was stirred for 15 min at 0-3 °C. A solution of sodium nitrite
(58.4 g, 6.85 mol) in H,O (120 mL}) was added dropwise at 0-5 °C, and the resulting mixture was stirred for 30 min,
15 Then above solution was added to a solution of KI {351 g, 2.11 mol) in H,O (200 ml), and the resuliing mixture was
stirred at RT for 16 h. The solution was poured into ice water (2000 mL) and extracted with ethyl acetate (3 x 1000
mL). The combined organic layer was washed with aqueous NaOH (15%, 3 x 200 mL). The agueous layer was
acidified to PH = 1, and extracied with ethyl acetate (3 x 1000 mL). The combined organic layer was dried over
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Na,S0, and fikkered. The filtrate was concentrated in vacuo to afford the desired product, 2-iodo-6-methylbenzoic acid
(1602) (145 g, 79% yield) as a yellow solid
[00487] To a stirred mixture of 2-iodo-6-methylbenzoic acid (1602) (105 g, 400 mmoi), Pd(OAc); (27 g, 120 mmeol)
and PPhy {63 g 240 mol) in THF (1000 mL) at RT, tributyl{vinyl)tin (152 g, 480 mmol) was added, The resulting

5 mixture was heated to reflux overnight. The mixture was allowed to cool to RT, filtered through silica gel (16 g), and
then concentrated in vacuo, The residue was poured into ice water (1000 mL) and extracted with ethyl acetate (3 x
1000 mL). The combined organic layer was washed with aqueons NaOH (15%, § x 200 mL}). The combined aqueous
layer was acidified to PH = 1, extracted with ethyl acetate (3 % IOQO mL). The combined organic layer was dried over
Na,S0, and filtered. The filtrate was concentrated in vacuo to afford the desired preduct, 2-methyl-6-vinylbenzoic

10 acid (1603) (61 g, 95% yield) as a yellow solid.

[06408) A mixture of 2-methyl-6-vinylbenzoic acid (1603) (56 g, 350 mmol) and thionyl chloride (208 g, 1750 mmol)
in toluene (400 mL) was stirred at reflux for 2 h. The mixture was concentrated in vacuo to afford the desired product,
2-methyl-6-vinylbenzoyl chioride (1604} (63 g, 95% yield) as a yellow oil. The product obtained was used directly in
the next step without purification.

15 [00409] A mixture of o-toluidine (45 g, 420 mmol) and Triethylamine (71 g, 70 mmol) in CH,Cl; (300 mL) was
stirred for 10 min at RT. To this mixture, 2-methyi-6-vinylbenzoyl chloride {1604) (63 g, 35 mmol} was added, and
the resulting mixture was stirred at RT for 30min. The solution was poured into water (300 mL) and extracted with
CH,Cl, (3 x 200 mL), dried over Na,80, and filtered. The filtrate was concentrated in vacuo to afford the crude
product. The crude product was suspended in IPE (isopropyl ether) (300 mL), stirred at reflux for 30min, and then

20 cooled to D - 5°C. The precipitate was collected by filtration and further dried in vacuo io afford the desired product, 2-

methyl-N-o-tolyl-6-vinyibenzamide (1603} (81 g, 80% vield) as a yeliow solid.
[00410] To a solution of 2-methyl-N-o-tolyl-6-vinylbenzamide (1605) (80 g, 320 mmol} in DMF (250 mL) atRT,
NaH (60% in mineral oil, 25.6 g, 640 mmol) was slowly added and the resulting mixture was stirred at RT for 30 min,
To this mixture, ethyl chloroacetate (78 g, 640 mmol) was added and the resulting mixture was stirred at RT for 2 h.
25 The solution was poured into water (500 mL} and extracted with ethyl acetate (3 x 200 mL), dried over Na,80; and
filtered. The filirate was concentrated in vacuo. The crude product was suspended in MeQH (160 mlL), stirred at reflux
for 10 min, and then cooled to 8 — 5°C. The precipitate was collected by filtration and further dried in vacuo to afford
the desired product, ethyl 2-(2-methyl-N-o-tolyl-§-vinylbenzamido) acetate (1606) (67 g, 62% vield) as a white solid.
[00411] To a stirred mixture of ethyl 2-(2-methyl-N-o-tolyl-6-vinylbenzamido) acetate (1606) (67 g, 200 mmol) in 1,
30 4-dioxane (300 mL) and HyO (100 mL) at RT, Osmium tetroxide {20mg) was added was and stirred at RT for 30 min.
To this mixture, sodium periodate (86 g, 400 mmol) was added and the resulting mixture was stirred at RT for 16h.
The reaction mixture was filtered through silica gel (10 g}, the filtrate was exiracted with ethyl acetate (3 x 200 mL).
The combined organic layers were washed with brine (100 mL), dried over Na,SO, and filtered, The filtrate was
concentrated in vacuo and the residue was further dried in vacuo to afford the desired product, ethyl 2-(2-formyl-6-
35 methyl-N-o-tolylbenzamido) acetate (1607} (38 g, 57% yield) as a yellow solid.
[60412] To a stirred solution of ethyl 2-(2-formyl-6-methyl-N-o-tolylbenzamido) acetate (1607) (38 g, 112 mmol) in
EtOH (200 mL) and ethy! acetate (100 mL) at RT, cesium carbonate {22 g, 112 mmol) was added. The resuiting
mixture was degassed and back-filled with argon three times and then stirred at 50 °C for 5 b, The mixture was
allowed to cool to RT, filtered through silica gel (10 g), and the filtrate was concentrated in vacuo. The residue was
40 poured into HyO (200 mL), extracted with ethyl acetate (3 x 200 mL). The combined organic layer was washed with
brine (50 ml.), dried over NaySQ, and filtered. The filtrate was concentrated in vacuo. The crude product was
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suspended in [PE (120 mL), heated to reflux for 10min, and then cooled to 0 - 3°C. The precipitate was collected by

filtration and further dried in vacuo to afford the desired product, ethyl 8-methyl-1-ox0-2-0-tolyl-1,2-
dibydroisoquinotine-3- carboxylate (1608) (28 g, 77% vield) as a white solid.
[00413] To a stirred solution of lthivm aluminum hydride (8.28 g, 218 mol) in anhydrous THF (500 mL) at-78° C
5 under a nitrogen atmosphere, ethyl 8-methyl-1-ox0-2-0-telyl-1,2-dihydroisoquinoline-3-carboxylate (1608) (28 g, 87
mmol} was slowly added over a 10 min period of time. The resulting mixture was allowed to warm to -30° C, stirred
for 30min and TLC showed the completion of the reaction. Then the mixture was cooled to -78° C, and water (50
mL} was slowly added. The mixture was allowed to warm to RT, filtered through silica gel (10 g), and the filtrate was
concentrated in vacuo. The crude product was poured into H,O (200 mL) and extracted with ethyl acetate (3 x 200
10 mL}. The combined organic layer was washed with brine (50 mL)', dried over Na,80, and filtered. The filtrate was
concentrated in vacuo. The crude product was suspended in ethyl acetate {30 mL) and stirred for 10min. The solid was
collected by filtration and further dried in vacuo to afford the desired product, 3-(hydroxymethyl}-8-methyl-2-o-
tolylisoquinolin-1(2H})-one (1609) (22 g, 92% yield) as a white solid.
[00414] PBr; (25.6 g, 95 mmol) was slowly added to a stirred solution of DMF (11.5 g, 158 mol) in acetonitrile { 200
15 mi)at 0° C, and the resulting mixture was stirred at 0C for 30 min. 3-(Hydroxymethyl}-8-methyl-2-0-
tolylisoquinolin -1-(2H)-one (16069) (22 g, 78.8 mmol) was slowly added. Then the reaction mixture was allowed to
warm to RTand stirved for 30 min. Saturated agueous NaHCOj; solution (50 mL) was slowly added and extracted with
ethyl acetate (3 x 200 mL). The combined organic layer was washed with brine, dried over Na,80, and filtered. The
filirate was concentrated in vacuo. The crude product was suspended in IPE (50 ml) and then stirred for 10min. The
20 precipitate was collected by filtration and further dried in vacuo to afford the desired product, 3-(bromomethyl}-8-
methyl-2-o-tolylisoquinolin-1(2H}-one (1610) (21 g, 80% yield) as a white solid.
[00415] 3-lodo-1H-pyrazolo{3,4-d]pyrimidin-4-amine (108) (10.8 g, 41.4 mmol) and potassium tert -buioxide (4.4 g,
40 mmol) were dissolved in anhydrous DMF (150 mL) and stirred at RT for 30 min. 3<Bromomethyl}-8-methyl-2-o-
tolylisoguinolin-1(2H)-one (1610} (13.7 g, 40 mmol) was added. The resulting mixture was stirred at RT for 30min,
25 poured into ice water (300 mL) and then extracted with ethyl acetate (3 x 200 mlL). The combined organic layer was
washed with brine (50 mL), d:z"cd over Na,S0, and filtered. The filtrate was concentrated to about 100 ml in vacuo,
the precipitate was collected by filtration to afford the first batch of desired product, 3-{{4-amino-3-iodo-1H-
pyrazolo[3,4-dlpyrimidin- 1 -yl)methyl}-8-methyl-2-o-tolylisoquinolin-1{2H}-one (1611) (12 g, 60% vield) as a white
solid. The fiitrate was concentrated in vacuo and the residue was purified by flash column chromatography on silica
30 gel (2-20% MeOH/DCM) to afford the second batch of desired product, 3-((4-amino-3-iodo-1H-pyrazolo[3 4-
djpyrimidin-1-ylymethyl)-8-methy!-2-o-tolyliscquinolin-1{2H})-one {1611) (6 g, 30% yield) as a white solid.
[00416] 3-((4-amino-3-iodo-1H-pyrazolo[3,4-dlpyrimidin-1-yDmethyl)-8-methyi-2-o0- tolylisoquinolin-1(2H)-one
(1611) (13 g, 24.9 mmol) and 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylphenol (1612)(6.6 g, 30 mmol) were
dissolved in DMF-EtOH-H,O (120 mL., 40 mL, 40 mL). Pd{OAc); (1.684 g, 7.5 mmol), PPh; (3.935 g 15 mmol) and
35 Na,C0;(13.25 g 125 mmol) were added sequentially. The resulting mixture was degassed and back-filled with argon
three times and then stirred at 100 °C for 1h. The mixture was allowed to cool 1o RT, filtered through silica gel (10 g)
and concentrated in vacuo. The residue was purified by flash column chromatography on silica gel (2-20%
MeOH/DCM) to afford the product (1613) (9 g, 76% yield) as a slight yellow solid. Then above product was
suspended in EtOH (100 mL) and heated to reflux for 30 min. The mixture was allowed to cool to RT, and the solid
40  was collected by filtration. The solid was then suspended in EA (100 mL) and stirred overnight. The precipitate was
collected by filiration and further dried in vacuo to afford the desired product , 3-({4-amino-3-(3-hydroxyphenyl)-1H-
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pyrazolo[3,4-d]pyrimidin- 1-ylymethyl}-8-methyl-2-o-tolylisoquinolin-1 (2H)-one (1613)(8.4 g, 69% vield) as a white
solid.

Example 2: Synthesis of 3-((4-amino-3-(3-hydroxyphenyl}-1H-pyrazolo{3,4-dlpyrimidin-1-y)methyl}-8-methyl-
2-o-tolylisoguinolin-1(2H})-one ( Compound 1613) (method B).

Scheme 13. Synthesis of 3-({(4-amino-3-(3-hydroxyphenyl)-1H-pyrazolof3,4-d}pyrimidin-1-yDmethyl)-8-methyt-2-0-
tolylisoquinolin-1(2H}-one (Compound 1613) via method B is described.
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{00417} 3-(3-Methoxyphenyl)-1H-pyrazolo[3 4-dlpyrimidin-4-amine (1701}{964 mg, 4 mmol) and potassium tert -
butoxide (0.44 g, 4 mmol) were dissolved in anhydrous DMF (150 ml} and stirred at RT for 30 min, 3-
{(Bromomethy!}-8-methyl-2-o-tolylisoquinolin-1(2H)-one (1610} {1.37 g, 4.0 mmmol) was added, The resulting mixture
was stirred at RT for 30min, poured into ice water (30 mL) and then extracted with ethyl acetate (3 x 50 mL). The
combined organic layer was washed with brine (25 ml), dried over Na,SO, and filtered. The filirate was concentrated
in vacue and the residue was purified by flash column chromatography on silica gel (2-20% MeQH/DCM) to afford
the desired product, 3-({4-amino-3-(3-methoxyphenyl)- 1H-pyrazolo{3 4-dlpyrimidin-1-yljmethyl}-8-methyl-2-0-
tolylisoquinolin- H{2H)-one (1782} (1.4 g, 70% yield) as s white solid.
[00418] To a solution of 3-((4-amino-3-(3-methoxyphenyl)- 1 H-pyrazolo[3 4-d}pyrimidin-1-y)methyl)-8-methyl-2-0-
tolylisoquinolin-1(2H)-one (17062){100 mg, 0.2 mmol) in CH,Cl, (20 mL) at -78 °C under a nitrogen atmosphere,
BBr; (1 mL) was added and the resulting mixture was stirred at ~78 °C fro 3 h. The mixture was allowed to warm to
RT, poured into ice-water {200 mL) and extracted with ethyl acetate (3 % 50 mL). The combined organic layer was
washed with brine (20 mL), dried over Na,SC, and filtered. The filtrate was concentrated in vacuo and the residue was
purified by flash column chromatography on silica pel {10-50% MeOH/CH,CL) to afford the desired product, 3-((4-
amino-3-(3-hydroxyphenyl)-1H-pyrazolo[3,4-djpyrimidin-1-ylymethyl}-8-methyl-2-0-tolylisoquinotin-1{2H)-one
{1613)(B7 mg, 91% vield) as a white solid.
Example 3: Synthesis of (R)-3-((4-amine-3-(3-hydroxybut-1-ynyl)-1H-pyrazelo]3,4-djpyrimidin-1-yDmethyl)-8-
methyl-2-o-tolylisoquinolin-1{2H)-one { Compound 1802).
Scheme 14, Synthesis of (R)-3-((4-amino-3-(3-hydroxybut-1-ynyl)-1H-pyrazolo{3,4-d]pytimidin-1-yymethyl)-8-
methyl-2-o-tolylisoguinolin-1(2H)-one ( Compound 1802) is described.
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f00419] 3-({4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl}-§-methyl-2-0- talylisoquinelin-1(2H)-one (
1611) (522 mg, 1 mmol) and (R)-but-3-yn-2-0l (84 mg, 1.2 mmol) were dissolved in anhydrous THF (40 mL). The
mixture was degassed and back-filled with nitrogen three times. PA(PPh;),Cl; (12 mg, 0.1 mmol), Cul (47 mg 0.25
mmot) and (i-Pr},NH (505 mg, 5 mmol) were added sequentially. The resulting mixture was degassed and back-filled

5 with arpon three times and then stirved at reflux for 4h. The mixture was allowed to cool to RT, filtered through silica
gel (10 g) and concentrated in vacuo. The residue was purified by flash column chromatography on silica gel (2-20%
MeOH/DCM) to afford the product, 3 (R)-3-({(4-amino-3-(3-hydroxybut-1-ynyl)-1 H-pyrazolof 3,4-d]pyrimidin-1-
ylimethyl)-8-methyl-2-o-tolylisoquinolin-1{2H}-one (1842) (324 mg, 70% yield) as a slightly yellow solid,
Example 4: Synthesis of 3-{({6-2mino-9H-purin-9-yl)methyl)-8-methyl-2-o-tolylisoguinelin-1(2H)-one

10 (Compound 1962). |

Scheme 15. Synthesis of 3—((6-amin0-9H-purin~9~y1)methyl)—8~methy!¥2—o-tolylisoquinolin-I(2H)~one {Compound
1902} is described. ’
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[6D420] 9H-Purin-6-amine (1961)(540 mg, 4.0 mmol) was dissolved in anhydrous DMF (20 mL). Nal (60% in

15 mineral oil, 160 mg, 4.0 mmol) was added and the resulting mixture was stirred at RT for 30 min. 3-(Bromomethyl}-8-
methyl-2-o-tolylisoguinolin-1{2H}-one (1620)(1.37 g, 4.0 mmol) was added. The reaction mixture was stirred at RT
for 30min, poured into ice-water (30 mL) and then extracted with ethyl acetate (3 x 50 mL). The combined organic
laver was washed with brine (25 mi.}, dried over Na,SO, and filtered. The filtrate was concentrated /1 vacuo and the
residue was purified by flash column chromatography on silica gel (2-20% MeOH/DCM) to afford the desired

20 product, 3-{(6-amino-9H-purin-9-yl)methyl}-8-methyl-2-o-tolylisoquinolin-1{2H)~one (1902)(1.1 g, 70% vield) as a
white solid.
Exampie 5: Synthesis of 3-{(4-amino-3-(3-hydroxyphenyl}-1H-pyrazolo[3,4-d]pyrimidin-1-ylymethyl)-2-
isoprepyl-8-methylisoquinolin-1{2H}-one (Compound 2013).
Sckeme 16. Synthesis of 3-((4-aminc-3-(3-hydroxyphenyl)- 1H-pyrazolo[3,4-d}pyrimidin-1-y)) methvi)-2-isopropyl-8-

25 methylisoquinolin-1(2H)-one (Compound 2010) is described.
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f00421] To z stirred mixture of 2-icdo-6-methylbenzoic acid (1602) (105 g, 400 mmol), PA(OAc); (27 2, 120 mmol)
and PPh; (63 g 240 mol} in THF (1000 mL}) at RT, tributyl{viny)tin (152 g, 480 mmol) was added. The resuiting
mixiure was keated to reflux overnight. The mixture was allowed to cool to RT, filtered through silica gel (10 g}, and
then concentrated in vacuo. The residue was poured into ice water (1000 mL) and extracted with ethyl acetaie (3 x
1000 mL). The combined organic layer was washed with aqueous NaOH (15%, 3 x 200 mL). The combined aqueous
layer was acidified to PH = 1, extracted with ethy] acstate (3 ¥ 1000 mL). The combined organic layer was dried over
Na,80, and filtered. The filtrate was concentrated in vacuo to afford the desired product, 2-methyl-6-vinylbenzoic
acid (1603) (61 g, 95% yield) as a yellow solid.

[00422] A mixture of 2-methyl-6-vinylbenzoic acid (1603) (56 g, 350 mmol) and thionyl chloride (208 g, 1750 mmol)
in toluene (400 mL) was stirred at reflux for 2h. The mixture was concentrated in vacuo to aiford the desired product,
2-methyl-6-vinylbenzoyl chloride (1604 (63 g, 95% yield} as a yellow oil. The product obtained was used directly in
the next step without purification.

[06423] Propan-2-amine (2001}(59 g, 1.0 mol) and ethyl chloroacetate (122 g, 1.0 mol) were dissolved in toluene
(200 mL) and the mixture was stirred at reflux for 2h. The reaction mixtre was allowed to cool to RT, poured into
ice-water (500 mL) and extracted with ethyl acetate (3 x 250 mL). The combined organic layer was washed with brine
(50 mL), dried over Na;SO, and filtered. The filtrate was concentrated in vacuo and the residue was purified by flash
column chromatography on silica gel (10-50% EA /PE) to afford the product, ethyl 2-(isopropylamino)acetate (2042}
(70g, 51% yieid) as an oil.

[00424] Ethyl 2-(isopropylamino)acetate (2082) (14.5 g, 100 mmol) and triethylamine (200 g, 200 mmol) were
dissolved in CH,Cl; (300mL) and the mixture was stirred for 10 mir at RT. 2-Methyl-6-vinylbenzoyl chloride (1604)
(18 g, 100 mmol) was added, and the resulting mixture was stirred at RT for 30min. The reaction mixture was poured
into water (300 mL) and extracted with CH,Cl; (3 x 200 mL). The combined organic layer was washed with brine (50
mL), dried over Na;80, and filtered. The filtrate was concentrated in vacuo to afford the crude product. The crude
product was suspended in TPE (isopropyl ether) (300 mL), stirred at reflux for 30min, and then cooled to (-5°C. The
precipitate was coliected by filtration and further dried in vacuo to afford the desired product, ethy! 2-(N-isopropyl-2-
methyl-6-vinylbenzamido)acetate (2003) (14.5 g, 50% yield) as a yellow solid.
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[60425] To a stirred solution of ethyl 2-(N-isopropyl-2-methyl-6-vinylbenzamido)acetate (2003) (14.0 g, 48.0 mmol)
in 1,4-dioxane (100 mL) and H,0 (30 mL), Osmium tetroxide (20 mg) was added and the resulting mixture was stirred
at RT for 30 min. To this mixture, sodium periodate (22 g, 100 mmol) was added and then stirred at RT for 16h, The
reaction mixture was filiered through silica gel (10 g), the filirate was extracted with ethyl acetate (3 x 200 mL}. The
combined organic layer was washed with brine (50 mL), dried over Na,S0O, and fiitered. The filtrate was concentrated

- in vacuo and the residue was further dried in vacuo to afford the desired produet, ethyl 2-(2-formyl-N-isopropyl-6-
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methylbenzamido)acetate (2004) (8.33 g, 57%_yieid) as a yellow solid.
[60426] To a stirred solution of ethy! 2-(2-formyl-N-isopropyl-6-methylbenzamido)acetate (2¢04) (8.3 g, 28.0 mmol)
in EtOH (100 mL) and ethy] acetate (50 mL) at RT, cesium carbonate (5.9 g, 30 mmol) was added. The resulting
mixture was degassed and back-filled with argon three times and then stirred at 50°C for 5 h. The mixture was allowed
to cool to RT, filtered through silica gel (10 g), and the filtrate was concentrated in vacuo. The residue was poured into
H,0 (200 mL), extracted with ethyl acetate (3 x 200 mL). The combined organic layer was washed with brine (50
ml), dﬁed over Na,S0; and filtered. The filtrate was concentrated in vacuo. The crude product was suspended in IPE
{120 mL2}, stirred at reflux for 10min, and then cooled to 0-5°C. The precipitate was collected by filtration and further
dried in vacuo to afford the desired product, ethyl 2-isopropyi-8-methyl-1-oxo-1,2-dihydroisoquinoiine-3- carboxylate
(2003) (5.35 g, 70% vield) as 2 white solid.
[00427] To a stirred solution of lithium aluminum hydride (2.88 g, 76 mol) in anhydrous THF (200 mL) at -78° C
under a nitrogen atmosphere, ethyl 2-isopropyl-8-methyl-i-oxo-1,2-dihydroisogquinoline-3- carboxylate (2005) (5.2 g,
19 mmol} was siowly added over a 10 min period of time. The resulting mixture was allowed to warm to -30° C,
stirred for 30min and TLC showed the completion of the reaction. Then the mixture was cooled to -78° C, and water
{50 mL) was slowly added. The mixture was allowed to warm to RT, filtered through silica gel {10 g), and the filtrate
was concentrated in vacuo. The crude product was poured into HyQ (200 ml) and extracted with ethyl acetate (3 x 200
mL). The combined organic layer was washed with brine (50 mL), dried over Na;5$0, and filiered. The filtrate was
concentrated in vacuo. The crude product was suspended in ethyl acetate (30 ml.) and stirred for 10min. The solid was
collected by filtration and further dried in vacuo to afford the desired product, 3-(hydroxymethyl)-2-isopropyl-8-
methylisoquinolin-1(2H)-one (2006) (3.51 g, 80% yield) as a white solid.
[08428] To a solution of 3-(hydroxymethyl)-2-isopropyl-8-methylisoquinolin- 1 (2H)-cne {2006) (1.61 g, 7.0 mmol) in
CH,Cl,, PPh: (3.67 g, 14.0 mmol) was added and the mixture was stirred at RT for 30 min, The mixture was cooled to
0°C, and CBr4 (4.64 g, 14.0 mmol) was added in portions. The resulting mixture was stirred from 0°C 1o RT for 30
min, and then concentrated in vacuo. The crude product was purified by flash column chromatography on silica gel
{30-50% EA/PE) to afford the desired product, 3-(bromomethyl)-2-isopropyl-8-methylisoquinolin-1(2H)-cne (2607)
(1.65 g, 30% yield) as a white solid.
[00429] A mixture of 3-iodo-1H-pyrazolo{3,4-dlpyrimidin-4-amine (108) (1.3 g, 5 mmol}) and potassinm tert -
butoxide {0.55 g, 5 mmol) in anhydrous DMF (20 mL) was stirred at RT for 30 min and then 3-(bromomethyl)-2-
isopropyl-8-methylisoquinolin-1(2H)-one (2007} (1.47 g, 5 mmol) was added. The resulting mixture was stirred at RT
for 30min, poured into ice-water (30 mL} and then extracted with ethyl acetate (3 x 50 mL). The combined organic
layer was washed with brine (25 mL), dried over Na,S0, and filtered. The filtrate was conccntmted in vacuo, and the
residue was purified by flash column chromatography on silica gel (2-20% MeOH/DCM) to afford the desired
product, 3-((4-amino-3-iodo-1 H-pyrazolo[3,4-d]pyrimidin-1-yl)methyl)-2-isopropyl-8-methylisoquinolin- 1{2H)-one
{2008) (1.66 g, 70% yield) as 2 white solid.
[00430] To a stirred mixture of 3-((4- Amino-3-iodo-1H-pyrazoio{3 4-d]pyrimidin- 1-yDymethyl)-2-isopropyl-8-
methylisoquinclin-1(2H)-one (2608) (95 mg, 0.2 mmol) apd 3-(4,4,5,5-teramethyl-1,3,2-dioxaborolan-2-y])phenol
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(66 mg, 0.3 mmol) in DMF-EtOH-H,0 (3:1:1, 20 mL), Pd(OAc), (16 mg, 0.075 mmol), PPh; (39.3 mg 0.15 mmol)
and Na,CO5 (132 mg, 1.25 mmol) were added sequentially. The resulting mixture was degassed and back-filled with
argon three times and then stirred at 100 °C for 1 h. The mixture was allowed to cool to RT, filtered through silica gel
{10 g} and concentrated in vacuo. The residue was purified by flash column chromatography on silica gel (2-20%
MeOH/DCM) to afford the product, 3-((4-amino-3-(3-hydroxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-yI)methyl)-2-
isopropyl-8-methylisoquinolin-1{2H)-one (2009) (53 mg, 61% yield) as a slightly yellow solid.
Example 6: Synthesis of 8-methyl-3-((methyl(9H-purin-6-yl)aminojmethyl)-2-o-tolylisoquinolin-1(ZF)-one.
Scheme 17. The synthesis of &-methyl-3-((methyl(9H-purin-6-y)amino)methyl}- 2-o-tolylisoquinolin-1{2H}-one
{Compound 4004) is described. '
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[00431] 3-(Bromomethyl}-8-methyl-2-o-tolylisoquinolin-1{2H)-one (342.mg, 1.0 mmol) 1610 was dissolved in
methylamine solution (100 mL) and stirred for 2 h. The mixturen was poured into ice-water (200 mL) and exiracted
with ethy! acetate (3 x 50 mL). The combined organic layer was washed with brine (20 mL), dried over Na,50, and
filtered. The filtrate was concentrated in vacuo to afford the desired product, 8-methyl-3-({methylamino)}methyl)-2-o0-

HCIJ’MeOH

tolylisoguinolin-1(2H)-one (4001) (250 mg, 86% yield) as a yzilow solid. The product obtained was used directly in
the next step without purification.

[00432] 8-Methyl-3-((methylamino)methyl)-2-o-tolylisequinolin-1{2H)-one (233 mg, 0.8 mmol) (4601) and 6-chloro-
9-(tetrahydro-2H-pyran-2-yl}-9H-purine (4002) (238 mg, 1.0 mmol) were dissolved in EtOH (50 mL) and the resulting
mixture was stirred at reflux for 2 h. The mixture was allowed to cool to RT, and concentrated in vacuo, The residue
was purified by flash column chromatography on silica gel (2-20% MeOH/DCM) to afford the product, 3-Methyl-3-
{(methyl(S-(tetrahydro-2H-pyran-2-y)-OH-purin-6-yl)amino)methyl)-2-o-tolylisoquinolin- 1{2H)-one (4003} (200 mg,
51% yield) as a slight vellow solid.

{00433} 8-Methyl-3-((methyl(9-(tetrahydro-2H-pyran-2-y})-9H-purin-6-yljamino)methyl)-2-o-tolylisoquinolin-1(2H)-
one {4003) (180 mg 0.36mmol ) was dissolved in MeOH (HC!} (50 mL) and the mixture was stirred at RT for2 h.
Aqueous NaHCO; solution was added to the reaction mixture and the pH value was adjusted t© 9. The mixture was
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filtered and the filtrate was concentrated in vacuo to afford the desired product, §-methyl-3-((methyl(9H-purin-6-
ylamino)methyl)-2-o-tolylisoquinolin-1(2H)-one (4004) (80 mg, 54% yield) as a yellow solid.
Example 7: Synthesis of 3-(1-(9H-purin-6-ylamino)ethyl)-8-methyl-2-o-tolylisoquinelin-1Q22H}-one.
Scheme 18. The synthesis of 3-(1-(SH-purin-6-ylamino)ethyl}-8 -methyl-2-o-tolylisoquinolin- 1 2H}-one (Compound
4106)is described. | -

4104 4105 4106
{00434} To a stirred solution of 3-(hydroxymethyl)-8-methyl-2-o-tolylisoguinolin-1(2H)-one 1669 (2.79 g, 10 mmol)
in CH,Cl, (200 mL), MnO, (5 g) was added and the resulting mixture was stirred at reflux for 3 h. The mixture was

allowed to cool to RT, and concentrated in vacuo. The residne was purified by flash column chromatography on silica
get (10-50% EA/PE)} 1o afford the product, 8-methyl-1-0x0-2-0-tolyl-1,2-dihydroisoquinoline-3-carbaldehyde 4101
(2.5 g, 90% vyield) as a white solid.

[08433]) 8-Methyl-1-ox0-2-0-tolyl-1,2-dihydroisoguinoline-3-carbaldehyde 4161 (2.4 g, 8.6 mmol) was dissolved in
anhydrous THF {280 mL} and cooled to -78°C under a nitrogen atmosphere. Methyl MgBr (2 M, 5 mL, 10 mmol} was
added slowly, and the resulting mixture was stirred at -78 °C for 2h. HO {5 mL) was added and then the solution was
poured into ice~water (200 ml) and extracted with ethyl acetate {3 x 50 mL}. The combined organic layer was washed
with brine, dried over Na,80, and filtered. The filtrate was concentrated in vacuo, and the residue product was
purified by flagh column chromatography on silica gel (10-50% EA/PE) to afford the product, 3-(1-hydroxyethyi)-8-
methyl-2-o-tolylisoquinolin-1(2H)-one 4102 (1.8 g, 71% yield) as a white solid,

{00436] To a solution of 3-(1-hydroxyethy!)-8-methyl-2-o-tolylisoquinclin-1(2H)-one 4102 (1.6 g, 5.5 mmol) in
CH.Cl,, PPhs (2.88g, 11.0 mmol) was added and the resniting mixture was stirred at RT for 30 min. Then CBr, (3.64
g, 11.0 mmol} was added in portions to the mixture at 0 *C. The resulting mixture was allowed to warm to RT, stirred
for 30 min, and concentrated in vacuo. The crude product was purified by flash column chromatography on silica gel
(30-50% EA/PE) to afford the desired product, 3-(1-bromoethyl)-8-methyl-2-o-tolylisoquinolin-1{2H)-one 4163 (1.8
g, 91% yield) as a white solid. ‘

{00437} To a stirred solution of 9-{tetrahydro-2H-pyran-2-y1}-9H-purin-6-amine 4103 (436 mg 2mmot) in anhydrous
DMTF (10 mL), NaH (60% in mineral oif, 77 mg, 2 mmol) was added and the mixture was stirred for 30 min. 3-(1-
Bromoethyl)-8-methyl-2-o-tolylisoquinolin-1(2H)-one 4104 (700 mg, 2 smmol) was added. The mixture was stirred for
2h, poured into ice-water (200 mL) and extracted with ethy! acetate {3 * 50 mL}). The combined organic layer was
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washed with brine (20 mL), dried over Na,50, and filtered. The filtrate was concentrated in vacuo and the residue was
purified by flash column chromatography on silica gel (10-50% MeOR/DCM] to afford the product, 8-methyl-3-(1-(9-
{tetrahydro-2H-pyran-2-y1}-9H-purin-6-ylaming)ethyl)-2-o-tolylisoquinolin-1{Z2H}-one 4105 (500 mg, 51% vield) as a
white solid. |
5 [6043B] 8-Methyl-3-(1-(S-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-ylamino)ethyt)-2-o-tolylisoquinolin-1{2H)-one
4165 (180 mg, 0.36mmol } was dissolved in MeOH (HCI) (50 mL) and stirred for 2 h. Aqueous NaHCO, solution was
added to the reaction mixture and the pH value was adjusted to 9. The mixture was then filtered and the filtrate was
. concentrated in vacuo to afford the desired product, 3-(1-(9H-purin-6-ylamino)ethyl)-8-methyl-2-o-tolylisoquinolin-
1{2H)-one 4106 (80 mg, 54% yield) as a yellow solid.
10 Example 8: Synthesis of 3-(4-amino-1-({(8-methyi-1-0x0-2-0-tolyl-1,2-dihydroisoquinelin-3-ylymethyl)-1H-
pyrazolo{3,4-djpyrimidin-3-yl)-5-flucrophenyl dihydrogen phosphate.
Scheme 19, The synthesis of 3-(4-amino- I-({(8-methyl-1-ox0-2-0-tolyl-1,2-dihydroisoquinokin-3-ylmethyl)-1H-
pyrazolo[3,4-dlpyrimidin-3-yl}-5-fluorophenyl dihydrogen phesphate (Compound 4303) is described.

CBr/HP{Q)}OEt)
d:\ Et;»,N m TMSB!’ m

N CHzciz CH30N
0°Ctor, 24 h 0°Ctort, 24 h
—*N
HO o)
EtO-py HO-
HaN " "4
2 EtO P“o HO b
F
4301 4302 4303

15 [00439] 3-((4-Amino-2-(3-fluoro-5-hydroxyphenyl}-1H-pyrazolo{3 4-djpyrimidin-1-yvhmethyl}-8-methyl-2-o-
tolylisoquinolin- 1{2H)-one 4301 (250 mg, 0.5 mmol} was dissolved in anhydrous THF {15 mL) in a round bottom
flask in dark (covered by alumninum foil) and cooled fo 0°C under an argon atroosphere. CBry (498 mg, 1.5 mmol) was
added followed by diethylphosphite (129 pL, 1.0 mmol) and triethylamine (417 puL, 1.5 mmol). The resulting mixture
was stirred in dark from 0°C to RT for 16 h. The mixture was then partitioned between ethyl acetate and brine. The

20  organic layer was dried over Na,;SO,, filtered and concentrated in vacuo. The residue was purified by column
chromatography on silica gel eluting with methano! and dichloromethane to afford the desired product, 3-(4-amine-1-
{(8-methyl-}-ox0~2-0-tolyl-1,2-dihydroisoquinolin-3-ylymethyl)- 1H-pyrazolo[3,4-d]pyrimidin-3-yi}-5-finorophenyl
diethyl phosphate 4302 ( 200 mg, 62% yield) as an off-white solid.

© [D0440] 3-(4-Amino-1-{{8-methyl-1-0x0-2-0-tolyl-1,2-dibydroisoguinolin-3-yDmethyl}- 1 H-pyrazolol3,4-dpyrimidin-

25  3-yh)-5-fluorophenyl diethy] phosphate 4302 (170 mg, 0.26 munol) was dissoived in anhydrous CH;CN (5 mL) and
cooled to 0°C under an argon atmosphere. TMSBr (0.34 mL, 2.64 mmol) was slowly added via a syringe and the
resulting mixture was stirred from 0°C to RT for 16 h. LC-MS showed small amount of staRT ing material Jeft,
additional amount of TMSBr (0.1 mL) was added and stirred at RT for 5 h. LC-MS showed the complete conversion.
The mixture was concentrated ir vacuo, and the residue was dissolved in EtO (10 L) and H,O (0.5 mL) and stirred

30 for 30 min, The mixture was concentrated in vacuo to affords the desired product, 3-{4-amino-1-{(8-methyl-1-ox0-2-0-
tolyl-1,2-dihydroisoquinelin-3-yl)methyl}-1 H-pyrazoio[ 3 4-d]pyrimidin-3-y1)-5-fluorophenyl dihydrogen phosphate
4303 (140 mg, 91% yield).
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Example 9: IC50 Values for Selected Compounds,

Table 3. In Vitro ICs, data for selected compounds.

1C50(nh)} + (greater than 10 ++ (less than 10 +++ (less than 1 -+ (less than 100
microMolar) microMolar) microMolar nM)
PI3K & Compound No. Compound No. Compound No. Compound No,
' 1,5,22,27,38,39, |4,14,15,17, 18,21, 1 2,3,6,7,8,9, 10,
40, 41,46, 92,117, 26,29, 31,32, 34, 11,12, 13, 16, 19,
118,120,129, 132, 35, 36, 42, 43, 44, 20, 23, 24, 25, 28,
164,165,172, 188, | 45,47, 4%, 57, 69, 30,33, 37, 48, 50,
186,193, 194 71, 85, 87,94, 106, | 51, 52, 53, 54, 55,
107, 143,175,179, | 56, 58, 59, 60, 61,
181, 182, 183,187, | 62, 63, 64, 65, 66,
189, 192 67, 68,70, 72, 73,
74,75,76,77, 78,
79, 80, 81, 82, 83,
84, 86, 88, 89,90,
91, 93,95, 96, 97,
98, 99, 100, 101,
102, 103, 104, 105,
108, 109, 110, 111,
112,113,114, 115,
119, 123, 124, 125,
126, 128, 134, 135,
136, 137, 138, 139,
141, 142, 144, 145,
146, 147, 148, 149,
150, 151. 152, 153,
154, 155, 156, 157,
158, 159, 160, 161,
162, 166, 167, 168,
169, 170, 171, 173,
174,176, 177, 178,
180, 185, 188, 190,
191
PI3K y Compound No. Compound No. Compound No. Compound No.
1,4, 5, 18, 38, 43, 17, 34, 35, 37, 38, 2,8,9,10,11, 14, 3,6,7,12,13, 16,
60, 69, 169,172, 40, 42, 57, 61, 65, 15, 20,22,27,28, 19,21, 23, 24, 25,
192, 193, 194 91,92,94, 105, 107, | 39,41, 46,47, 49, 26, 29, 30, 31, 33,
164, 170, 175,179, | 51, 55, 58, 66, 70, 36, 44, 45, 48, 50,
181, 183, 184, 186, | 71,73, 76,78, 80, 52, 53, 54, 56, 59,
187, 189 93, 98, 99, 100, 103, | 62, 63, 64, 67, 68,

g8
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104, 106, 108, 109, | 72,74,75, 71,79,
161, 162, 163, 165, | 81, B2, B3, B4, Bé,
166, 180, 188 87, 88, 89, 90, 93,
96, 97,101, 102,
142, 145, 146, 147,
148, 149, 150, 151,
152, 160, 167, 168,
171, 173, 174, 176,
177,178. 182, 185,
190, 191
PI3K ¢, Compound No. Compound No. Compound No. Compound No.
6,8,9,10,11,12,13, | 3,7,63,66,84,86, | 53,095,101, 102, 142, 148, 150, 153,
14, 15, 16, 17, 18, 89,90, 97, 108, 113, | 145,147, 149,151, | 154,135, 156, 157,
19,20, 21, 22,123, 115,152,168, 171, 177 158, 159, 176
24,25,26,27, 28, 173, 185, 190
29,30, 31, 32, 33,
34, 35, 36, 37,39,
40, 41, 42, 43, 44,
45, 46, 47, 48, 45,
50, 51, 52, 54, 55,
56, 57, 58, 59, 60,
61,62, 64,65, 67,
68, 69,70, 71, 72,
73, 74,79, 80, 81,
82, 83, 85, 87, 88,
91,93, 96, 98,99,
100, 103, 104, 105,
106, 107, 109, 110,
111, 112, 114, 146,
160, 161, 162, 163,
164, 165, 166, 167,
169, 170, 172, 174,
175,179, 180, 181,
182, 183, 184, 186,
187, 188,189, 191,
192, 193, 194
PI3K [ Compound No. Compound No. Compound No. Compound No.
8,9,10, 11, 14,21, }3,12,13,23,25,53, | 7, 62, 66, 82, 89, 101, 142, 155, 156,
22,24, 26,27, 28, 55, 58, 61, 63, 65, 90, 95, 97, 100, 102, | 157
29, 34, 35, 36, 37, 67,71,72,74, 75, 150,153, 159, 176,
38,39,40,41, 42, 77,81, 82, 83, 84, 185
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43, 44, 46, 52, 534,
56, 57, 59, 60, 64,
68, 69, 70, 73, 76,
78,79, 80, 87, 88,
91, 93, 98, 103, 104,
105,107, 109, 112,
146, 152, 162, 163,
164, 165, 166, 169,
176,172, 175, 179,
180, 181, 182, 183,
184, 186, 187, 188,
189,192, 193, 194

85, 86, 96, 99, 106,
108, 110, 111, 113,
114, 115, 145, 147,
149, 151, 154, 158,
160, 161, 167, 168,
171, 173, 174,177,
178, 190, 191

B cell proliferation
ECs (nM)

Compound No.
38,162

Compound No.
1,2,5,22, 26,27,
39, 40, 43, 45, 57,
71,87, 112

Compound No.
4,8,9,10, 11, 14,
15, 18,19, 20,21,
24, 25,28, 29, 30,
31, 32, 34, 35, 36,
41,42, 45,46,47,
50, 51, 81, 69, 70,
76,77, 78, 79, 80,
85, 86, 51, 98, 100,
143, 104, 105, 106,
107,110, 111, 114,
119, 124, 133, 135,
145, 152, 161, 162,
163, 169

Compound No.
3,6,7, 12,13, 16,
17, 23,133, 37,44,
48, 53, 54, 55, 62,
63, 66, 67, 68, 72,
73,74,75, 81,82,
83, 84, 88, 89, 90,
93, 95, 96, 97, 99,
101, 102, 108, 109,
113, 115, 123, 125,
126, 128, 134, 1386,
137, 138, 139, 141,
142, 144, 146, 147,
148, 149, 150, 151,
153, 154, 155, 156,
157, 158, 159, 160,
166, 167, 168, 170,
171, 173, 174, 176,
177, 178, 180, 187,
185, 188, 190, 191
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Table 4. Structures of the Compounds for the IC50 results described in Table 3.
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Example 10: Expression and Inhibition Assays of p110o/p850, p110B/p850, p1108/p85¢, and plily:
[00441] Class I PI3-Ks can be either purchased (p1100/p85c, pl10B/p85¢:, p1108/p85a from Upstate, and pl10y
from Sigma}) or expressed as previously described (Knight et al., 2004). IC50 values are measured using either a
5 standard TLC assay for lipid kinase activity (described below) or a high-throughput membrane capture assay. Kinase

reactions are performed by preparing a reaction mixture containing kinase, inhibitor (2% DMSQ final concentration),
buffer (25 mM HEPES, pH 7.4, 10 mM MgC12), and freshly sonicated phosphatidylinositel (100 ig/mb). Reactions
are initiated by the addition of ATP containing 10 uCi of y-32P-ATP to a final concentration 10 or 100 M and
allowed to proceed for 5 minutes at room temperature. For TLC analysis, reactions are then terminated by the addition

10 of 105 pt IN HCl foliowed by 160 1l CHCI3:MeOH (1:1). The biphasic mixture is vortexed, briefly centrifuged, and
the organic phase is transferred to a new tube using a gel loading pipette tip precoated with CHCY;. This extract is
spotted on TLC plates and developed for 3 — 4 hours in a 65:35 solution of a-propanol: 1M acetic acid. The TLC
plates are then dried, exposed to a phosphorimager screen {Storm, Amersham), and quantitated. For each compound,
kinase activity is measured at 10 — 12 inhibitor concentrations representing two-fold dilutions from the highest

i5 concenn'atioﬁ tested (typically, 200 uM). For compounds showing significant aciivity, 1C50 determinations are
repeated two.to four times, and the reported value is the average of these independent measurements.
[00442] Other commercial kits or systerns for assaying PI3-K activities are avaiable. The commercially available kits

or systems cart be used to screen for inhibitors and/or agonists of PI3-Ks including but not limited to PI 3-Kinase
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0, B, 8, and ¥, Anrexemplary system is PT 3-Kinase (human) HTRF™ Assay from Upstate. The assay can be carried
* out according to the procedures suggested by the manufacturer. Briefly, the assay is a time resolved FRET assay that

indirectly measures PIP3 product formed by the activity of a PI3-K. The kinase reaction is performed in a microtitre

plate {e.g., a 384 well microtitre plate). The total reaction volume is approximately 20ul per well. In the first step,

5 each well receives 2ul of test compound in 20% dimethylsulphoxide resulting in a 2% DMSO final concentration,
Next, approximately 14.5ul of a kinase/PTP2 mixture (diluted in IX reaction buffer) is added per well for a final
concentration of 0.25-0.3ug/m! kinase and 10ud PIP2. The plate is sealed and incubated for 15 minutes at room
temperature. To start the reaction, 3.5ul of ATP (diluted in 1X reaction buffer) is added per well for a final
concentration of 10uM ATP. The plate is sealed and incubated for 1 hour at room temperature. The reaction is

10 stopped by adding 5ul of Stop Solution per well and then Sul of Detection Mix is added per well. The plate is sealed,
incubated for 1 hour at room temperature, and then read on an appropriate plate reader. Data is analyzed and IC50s
are generated using GraphPad Prism 5.

Example 11: Expression and Inhibition Assays of Abl
[00443] The cross-activity or lack thereof of one or more compounds of the present invention against Abl kinase can

15 be measured according to any procedures known in the art or methods disclosed below, For example, the compounds
described herein can be assayed in triplicate against recombinant full-length Abl or Abl (T315T) (Upstate) in an assay
containing 25 mM HEPES, pH 7.4, 10 mM MgCI2, 200 uM ATP (2.5 uCi of v-32P-ATP), and 0.5 mpg/mL BSA. The
optimized Abl peptide substrate EATY AAPFAKKXK is used as phosphoacceptor (200 uM). Reactions are terminated
by spotting onto phosphocellulose sheets, which are washed with 0.5% phosphoric acid (approximately 6 times, 5-10

20 minutes each). Sheets are dried and the transferred radioactivity quantitated by phosphorimaging.

Example 12: Expression and Inhibition Assays of Hek

[60444] The cross-activity or lack thereof of one or more compounds of the present invention against Hek kinase can
be measured according to any procedures known in the art or methods disclosed below. The compounds described
herein can be agsayed in triplicate against recombinant full-length Hek in an assay containing 25 mM HEPES, pH 7.4,

25 10 mM MgClI2, 200 uM ATP (2.5 uCi of y-32P-ATP), and 0.5 mg/mL BSA. The optimized Src family kinase peptide
substrate EIYGEFKKX is used as phosphoacceptor (200 4M). Reactions are ierminated by spotting onto
phosphoceilulose sheets, which are washed with 0.5% phosphoric acid (approximately 6 times, 5-10 minutes each).
Sheets are dried and the transferred radioactivity quantitated by phosphorimaging.

Example 13: Expression and Inhibition Assays of Inulsin Receptor (IR)

30 [00445] The cross-activity or lack thereof of one or more compounds of the present invention against IR receptor
kinase can be measured according to any procedures known in the art or methods disclosed below. The compounds
described herein can be assayed in triplicate against recombinant insulin receptor kinase domain (Upstate) in an assay
containing 25 mM HEPES, pH 7.4, 10 mM MgCL2, 10 mM MnCI2, 200 uM ATP (2.5 uCi of 1-32P-ATP), and 0.5
mg/mL BSA. Poly E-Y (Sigma; 2 mg/mL} is used as a substrate. Reactions are terminated by spotting onto

35 nitrocellulose, which is washed with IM NaCl/1% phosphoric acid {approximately 6 times, 5-10 minutes each),
Sheets are dried and the transferred radioactivity quantitated by phosphorimaging,

Exampie 14: Expression and Inhibition Assays of Src
[00446] The cross-activity or lack thereof of one or more compounds of the present invention against Src kinase can
be measured according to any procedures known in the art or methods disclosed below. The compounds described

40 herein can be assayed in friplicate against recombinant full-length Src or Src (T3381) in an assay containing 25 mM
HEPES, pH 7.4, 10 mM MgCl2, 200 pM ATP (2.5 UCi of v-32P-ATP), and 0.5 mg/mL BSA. The optimized Src
family kinase peptide substrate ETYGEFKKX is used as phosphoacceptor (200 uM). Reactions are terminated by
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spotting onto phosphoceliulose sheets, which are washed with 0.5% phosphoric acid (approximately 6 times, 5-10
minutes each). Sheets were dried and the transferred radicactivity quantitated by phosphorimaging.

Example 15: Expression and Inhibition Assays of BNA-PK (DNAK)

[06447] The cross-activity or lack thereof of one or more compounds of the present invention against DNAK kinase
can be measured according to any procedures known in the art. DNA-PK can be purchased from Promega and
assaved using the DNA-PK Assay System (Promega) according to the manufacturer’s instructions.

Example 16: Expression and Inhibition Assays of mTOR

[006448] The cross-activity or lack thereof of one or more compounds of the present invention against mTor can be
measured according to any procederes known in the art or methods disclosed below. The compounds described herein
can be tested against recombinant mTOR (Invitrogen) in an assay containing 50 mM HEPES, pH 7.5, 1mM EGTA, 10
mM MgC12, 2.5 mM, 0.01% Tween, 10 uM ATP (2.5 uCi of 1t-32P-ATP), and 3 pg/mi, BSA. Rat recombinant
PHAS-1/4EBP1 (Calbiochem; 2 mg/mL}) is used as a substrate. Reactions are terminated by spotting onto
nitrocellulose, which is washed with 1M NaCi/1% phosphoric acid (approximately 6 times, 5-10 minutes each).
Sheets are dried and the transferred radioactivity quantitated by phosphorimaging.

[00449] Other kits or systems for assaying mTOR activity are commercially avaiable. For instance, one can use
Invitrogen’s LanthaScreen™ Kinase agsay {o test the inhibitors of mTOR disclosed herein, This assay is a time
resolved FRET platform that rmeasures the phosphorviation of GFP labeled 4EBP1 by mTOR kinase. The kinase
reaction is performed in 2 white 384 well microtitre plate, The total reaction volume is 20ul per well and the reaction
buffer composition is S0mM HEPES pH7.5, 0.01% Polysorbate 20, 1mM EGTA, 10mM MaoCl12, and 2mM DTT. In
the first step, each well receives 2ul of test compound in 20% dimethyisulphoxide resulting in a 2% DMSO final
concentration. Next, 8ul of mTOR diluted in reaction buffer is added per well for a 60ng/m] final concentration. To
start the reaction, 10ul of an ATP/GFP-4EBP] mixture (diluted in reaction buffer) is added per well for a final
concentration of 10uM ATP and 0.5uM GFP-4EBP1. The plate is sealed and incubated for 1 hour at room
temperature. The reaction is stopped by adding 10ul per well of a Th-anti-pT46 4EBP1 antibody/EDTA mixture
(diluted.i.n TR-FRET buffer) for a final concentration of 1.30M antibody and 6.7mM EDTA. The plate is sealed,
incubated for | hour at room temperature, and then read on a plate reader set up for LanthaScreen™ TR-FRET, Data
is analyzed and IC50s are generated using GraphPad Prism 5.

Example 17: Expression and Inhibition Assays of Vascular endothelial growth receptor

[008450) The cross-activity or lack thereof of one or more compounds of the present nvention against VEGF receptor
can be measured according to any procedures known in the art or methods disclosed below. The compounds described
herein can be tested against recombinant KDR receptor kinase domain (Invitrogen} in an assay containing 25 mM
HEPES, pH 7.4, 10 mM MgCi2, 0.1% BME, 10 uM ATP (2.5 uCi of u-32P-ATP), and 3 pg/ml BSA, Poly E-Y
(Sigma; 2 mp/mL) is used as a substrate, Reactions are terminated by spotting onto nitrocellulose, which is washed
with 1M NaCl/1% phosphoric acid {approximately 6 times, 5-10 minutes each). Sheets are dried and the transferred
radicactivity quentitated by phosphorimaging.

Example 18: Expression and Inhibition Assays of Ephrin receptor B4 (EphB4)

[00451] The cross-activity or lack thereof of one or more compounds of the present invention against EphB4 can be
measured according to any procedures known in the art or methods disclosed below. The compounds described herein
can be tested against recombinant Ephrin receptor B4 kinase domain (Invitrogen) in an assay containing 25 mM
HEPES, pH 7.4, 10 mM MgC12, 0.1% BME, 10 pM ATP (2.5 pCi of §-32P-ATP), and 3 pg/mL BSA. Poly E-Y

(Sigma; 2 mg/mL} is used as a substrate. Reactions are terminated by spotting onto nitrocellulose, which is washed
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with 1M NaCl/1% phosphoric acid (approximately 6 times, 5-10 minutes each). Sheets are dried and the transferred
radioactivity quantitated by phosphorimaging,
Example 19; Expression and Inhibition Assays of Epidermal growth factor receptor (EGFR)
[00452] The cross-activity or lack thereof of one or more compounds of the present invention against EGFR kinase
5 can be measured according to any procedures known in the art or methods disclosed below. The compounds described

herein can be tested against recombinant EGF receptor kinase domain (Invitrogen) in an assay containing 25 mM
HEPES, pH 7.4, 10 mM MgC12, 0.1% BME, 10 uM ATP (2.5 uCi of u-32P-ATP), and 3 pg/mlL BSA, PolyE-Y
(Sigma; 2 mg/mL) is used as a substrate. Reactions are terminated by spotting onto nitrocellulose, which is washed
with 1M NaCV1% phosphoric acid {approximately 6 times, 5-10 minutes each). Sheets are dried and the transferred

10 radicactivity quantitated by phosphorimaging.
Example 20: Expression and Inhibitien Assays of KIT Assay
[00453] The cross-activity or lack thereof of one or more compounds of the present invention against KIT kinase can
be measured according to any procedures known in the art or methods disclosed below. The compounds described
herein can be tested against recombinant KIT kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH

15 74,10 mM MgCI2, imM DTT, 10mM MnCl12, 10 uM ATP (2.5 pCi of p-32P-ATP), and 3 ng/mL BSA. Poly E-Y
(Sigma; 2 mg/mlL) is used as a substrate. Reactions are terminated by spotting onto nitrocellulose, which is washed
with IM NaCl/1% phosphoric acid {approximately 6 times, 5-10 minutes each), Sheets are dried and the transferred
radioactivity quantitated by phosphorimaging.
Example 21: Expression and Inhibition Assays of RET

20 {00454} The cross-activity or lack thereof of one or more compounds of the present invention against RET kinase can
be measured according to any procedures known in the art or methods disclosed below. The compounds described
herein can be tested against recombinant RET kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH
7.4, 10 mM MgCl12, 2.5mM DTT,10 uM ATP (2.5 puCi of p-32P-ATP), and 3 pg/mi BSA. The optimized Abl peptide
substrate EATY AAPFAKKX is used as phosphoacceptor (260 pM). Reactions are terminated by spotting onto

25 phosphoceilulose sheets, which are washed with 0.5% phosphoric acid {approximately 6 times, 5-10 minutes each).
Sheets are dried and the transferred radioactivity quantitated by phosphorimaging.
Example 22: Expression and Inhibition Assays of Piatelet derived growth factor receptor (PDGFR)
{00455] The cross-activity or lack thereof of one or more compounds of the present invention against PDGFR kinase
can be measured according to any procedures known in the art or methods disclosed below. The compounds described

30 herein can be tested against recombinant PDG receptor kinase domain {Invitrogen) in an assay containing 25 mM
HEPES, pH 7.4, 10 mM MgCi2, 2.5mM DTT,10 pM ATP (2.5 pCi of §1-32P-ATP), and 3 fig/mI. BSA. The optimized
Ab] peptide substrate EATYAAPFAKKK is used as phosphoacceptor (200 uM). Reactions are terminated by spotting
onto phosphocellulose sheets, which are washed with 0.5% phosphoric acid (approximately 6 times, 5-10 minutes
each). Sheets are dried and the transferred radicactivity quantitated by phosphorimaging.

35 Example 23: Expression and Inhibition Assays of FMS-related tyrosine kinase 3 (FLT-3)
[66456] The cross-activity or lack thereof of one or more compounds of the present invention against FLT-3 kinase
can be measured according to any procedures known in the art or methods disclosed below. The compounds described
herein can be tested against recombinant FLT-3 kinase domain {Invitrogen) in an assay containing 25 mM HEPES, pH
7.4, 10 mM MgCl2, 2.5mM DTT,10 uM ATP (2.5 pCi of 4-32P-ATP), and 3 pg/mL BSA. The optimized Abl peptide

40 substrate EATYAAPFAKKK is used as phosphoacceptor (200 M), Reactions are terminated by spotting onto
phosphocellulose sheets, which are washed with 0.5% phosphoric acid (approximately 6 times, 5-10 minutes each).
Sheets are dried and the transferred radioactivity guantitated by phosphorimaging.

101



Compound 181 N 1101N NN t,-1H2N Compound 182 N 4111 ISN N-N .I FI2N C Compound 183
Compound 184 40 O0."NN-NH IS ...: 411 N HN, ?H2N N Compound 185 041 Il I 10N NJ N- H
Compound 186 el IP H14, /H2N N Compound 187 C 140 0 N HN, --H N Compound 188

Example 24: Expression and Inhibition Assays of TEK receptor tyrosine kinase (TIE2)
[08457} The cross-activity or lack thereof of one or more compounds of the present invention against TIE2 kinase can
be measured according to any procedures known in the art or methods disclosed below. The compounds described
herein can be tested against recombinant TIE2 kinase domain (Invitrogen) in an assay containing 25 mM HEPES, pH
5 74,10 mM MgCL2, 2mM DTT, 10mM MnCl12, 10 uM ATP (2.5 uCi of p-32P-ATP), and 3 ptg/ml. BSA, Poly E-Y

(Sigma; 2 mg/ml) is used as a substrate. Reactions are terminated by spotting onto nitrocellulose, which is washed
with 1M NaCl/1% phosphoric acid {approximately 6 times, 5-10 minutes each). Sheets are dried and the transferred
radioactivity quantitated by phosphorimaging.
Example 25: B Cell Activation and Proliferation Assay

10 [00458] The ability of one or more subject compounds to inhibit B cell activitation and proliferation is determined
according to standard procedures known in the art. For example, an in vitro cellular proliferation assay is established
that measures the metabolic activity of live cells. The assay is performed in a 96 well microtiter plate using Alamar
Blue reduction. Balb/c splenic B cells are purified over a Ficoll-Paque™ PLUS gradient foliowed by magnetic cell
separation using a MACS B cell Isolation Kit (Miletenyi). Cells are plated in %0ul at 50,000 cells/well in B Cell Media

15 (RPMI + 10%FBS + Penn/Strep + 50uM bME + SmM HEPES). A compound disclosed herein is diluted in B Cell
Media and added in a 10ul volume, Plates are incubated for 30min at 37C and 5% CO, (0.2% DMSO final
concentration). A 50ul B cell stimulation cocktail is then added containing either 10ug/ml LPS or Sug/ml F(ab")2
Donkey anti-mouse Igh plus 2ng/ml recombinant mouse IL4 in B Cell Media. Plates are incubated for 72 hours at
37°C and 5% CO,. A volume of 15ul of Alamar Blue reagent is added to each well and plates are incubated for 5

20 hours at 37C and 5% CO,. Alamar Blue fluoresce is read at 560Ex/590Em, and IC50 or EC50 values are calculated
using GraphPad Prism 5.
Exsmple 26: Tumor Cell Line Proliferation Assay
[00459] The ability of one or more subject compounds to inhibit tumor cell line proliferation is determined according
to standard procedures known in the art. For instance, an in vitro cellular proliferation assay can be performed to

25 measure the metabolic activity of live cells. The assay is performed in a 96 well microtiter plate using Alamar Blue
reduction. Human tumor cell lines are obtained from ATCC (e.g., MCF7, U-87 MG, MDA-MB-468, PC-3), grown to
confluency in T75 flasks, trypsinized with. 0.25% trypsin, washed one time with Tumor Cell Media (DMEM +
10%FBS), and plated in 90ul at 5,000 cells/well in Tumor Cell Media. A compound disclosed herein is diluted in
Tumor Cell Media and added in 2 10ul volume. Plates are incubated for 72 hours at 37C and 5% CO,. A volume of

30 10ul of Alamar Blue reagent is added to each well and plates are incubated for 3 hours at 37C and 5% CO,. Alamar
Biue fluoresce is read at S60Ex/590Em, and IC50 values are calculated using GraphPad Prism 5.
Examplie 27: Antitumor Activity in Vivo
f00460] The compounds described hersin can be evaluated in a panel of human and murine tumor models.
[06461] Paclitaxel-refractory Tumor Models

35 [00462] L. Clinically-derived Ovarian Carcinoma Model,
{00463] This tumor model is estabiished from a tumor biopsy of an ovarian cancer patient. Tumor biopsy is taken

from the patient,
[00464] The compounds described herein are administered to nude mice bearing siaged tumors using an every 2 days
x 5 schedule.

40 [00465] 2. A2780Tax Human Ovarian Carcinoma Xenograft (Mutated Tubulin).
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has been shown to be non-MDR related and is attributed t0 a mutation in the gene encoding the beta-fubulin protein,

[60467] The compounds described herein can be administered to mice bearing staged tamors on an every 2 daysx 5

5 scheduie. .

{00468] 3, HCT116/VM46 Human Colon Carcinoma Xenograft (Multi-Drug Resistant).

[606469) HCT! 16/VM46 is an MDR-resistant colon carcinoma developed from the sensitive HCT116 parent line. In

vivo, grown in nude mice, HCT116/VM46 has consistently demonstrated high resistance to paclitaxel.

{00470] The compounds described herein can be administered to mice bearing staged tumors on an every 2 days x 5

10 schedule.

[60471] 3. M5076 Murine Sarcoma Model

[08472] M5076 is a mouse fibrosarcoma that is inherently refractory to paclitaxel in vivo,

[60473] The compounds described herein can be administered to mice bearing staged fumors on an every 2 days x 5

schedule. _

15 {00474} One or more compounds of the invention can be used in combination other therapeutic agents in vivo in the
multidrug resistant hurnan colon carcinoma xenografis HCT/VM46 or any other model known in the art including
those described herein.

Example 28: Microsome stability assay
[06475] The stability of one or more subject compounds is determined according to standard procedures known in the

20 art. For example, stability of one or more subject compounds is established by an in vitro assay. In particular, an in
vitro microsome stability assay is established that measures stability of one or more subject compounds when reacting
with mouse, rat or human microsomes from liver. The microsome reaction with compounds is performed in 1.5 mL
Eppendorf tube. Each tube contains 0.1 pL of 10.0 mg/ml NADPH; 75 pL of 20.0 mg/ml mouse, rat or human liver
microsome; 0.4 pl. of 0.2 M phosphate buffer, and 425 pl. of ddH,0. Negative control (without NADPH) tube

25 contains 75 pl. of 20.0 mg/ml mouse, rat or human liver microsome; 0.4 pL of 0.2 M phosphate buffer, and 525 pl of
ddH,0. The reaction is started by adding 1.0 pl. of 10.0 mM tested compound. The reaction tubes are incubated at
37°C. 100 pL sample is collected into new Eppendorf tube containing 300 pL cold Methanol at 0, 5, 10, 15, 30 and 60
minntes of reaction. Samples are centrifuged at 15,000 rpm to remove protein. Supernatant of centrifuged sample is
transferred to new tube, Concentration of stable compound after reaction with microsome in the supernatant is

30 mensured by Liquid Chromatography/Mass Spectrometry (LC-MS).

Example 29: Plasma stability assay

{00476} The stzbility of one or more subject compounds in plasma is determined according to standard procedures
imown in the art. See, e.g., Rapid Commun. Mass Spectrom., 14 1019-1026. The following procedure is an HPLC-
MS/MS assay using human plasma; other species including monkey, dog, rat, and mouse are also available. Frozen,

335 heparinized human plasma is thawed in a cold water bath and spun for 10 minutes at 2000 rpm at 4 °C prior to use. A
subject compound is added from a 400 uM stock solution to an aliquot of pre-warmed plasma to give a final assay
volume of 400 pL (or 800 uL for halflife determination), containing 5 pM test compound and 0.5 % DMSQO.
Reactions are incubated, with shaking, for 0 minutes and 60 minutes at 37 °C, or for 0, 15, 30, 45 and 60 minutes at
37 C for half life determination. Reactions are stopped by transferring 50 pL of the incubation mixture 10 200 pL of

40 ice-cold acetonitrile and mixed by shaking for 5 minutes, The samples are centrifuged at 6000 x g for 15 minutes at
4°C and 120 pL of supernatant removed into clean tubes. The samples are then evaporated to dryness and submitted
for analysis by HPLC-MS/MS.
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(Sigma; 2 mg/mL) is used as a substrate. Reactions are terminated by spotting onto nitrocellulose,
which is washed with 1M NaCl/1% phosphoric acid (approximately 6 times, 5-10 minutes each).
Sheets are dried and the transferred 35 radioactivity quantitated by phosphorimaging. Example 18:
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agains kinase e measured according to an pgocedures kngwn [ thé—:‘fartk?r ethods
disclosBEHEERY THE LORiBBTnEERIB SeHBEA Rer&il “C"Z‘h‘%"e" TR YRR TS mffiﬁé’ﬁft{%ﬁ Icinase
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used ag R SHPRTAMEREARIRSAS QI PRHeRY SPRHN G aRte juitasetipsaiwdisivigsarshad with
M NaC]]/lg{? tglg‘%phoric acid (approximately 6 times, 5-10 minutes each). Sheets are dried and the

trar%gfear‘rr'%‘ﬂzra |oact?\5;f?maua’antitated by phosphorimaging. Example 21: Expression and Inhibition
AssaysEﬁ“RE?aEﬁ"fﬂ'U 4]"'?’1’1‘3‘ é%%ys-activity or lack thereof of one or more compounds of the present
inventi 64485 RIE leirascta sty imesiomretit e ordhRl Tt rprrs theres RiscR Heart or
methodamslisaidads leltmed Thisccompeuidsiae sorbetbhetionnic 3436 retida hipairstdiebombitiant RET
kinase Jamaindayitageminen assay seniaining 2h-mvesPitnipltbind) il Combt Mgcd?, 2.5mM
Dl%éoe MM ATP‘K(‘%.TSal Quc{:;;ocs)g -32P-ATP), and 3 p.g/mL BSA. The optimized Abl peptide substrate

EA AKWT%FCICJS used as phos Soa ce tor1 200 p.M). Rea§#0n§h%rg Ienrlmigrated tﬂ)l)é spotting onto
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receptaifRRGRER MNALakE Thesrasssantivity-eriariGthsr satiaf ssnerorined anpoundsietihe present
Inv%?tlond against PRGER kinase canhe.Measuied accordingita dav.Recsaiaasdavprigdhe art or
mefhods disclosed below, The Compounds feselor fhelsin.canbe ested aoaiallegombinant
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MgC124EBAAVFDIFEORINEATP (2.5 p.Ci of p.-32P-ATP), and 3 fig/mL BSA. The optimized Abl
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art or npetheddbiissiosedvietow mnitorsd dufip Aficksvde Serpe sidkefeitedn bt rearytbgamisndecombinant
FLT-3 kingstddamsin(avidegnninysn BRsaymhdntairinge2dapitd duPE Syphicf Myldfioni MgC12,
2.5mMRIZ10-PMALE. @:5 Bai 8 Ri33R:A! B #cha g BSAudde optisized Allpeptide 40
substraltne)ﬂj E{A‘IY'%AEEzASKlgﬁ al‘g,a%sed as phosphoacceptor (200 MM). Reactions are terminated by
spotting onic")rsp osp ogeoﬁulosegs'.heets, which are washed with 0.5% phosphoric acid (approximately 6
times, 5-10 minutes each). Sheets are dried and the transferred radioactivity quantitated by
phosphorimaging. 101 Example 24: Expression and_ Inhibition Assays of TEK receptor tyrosine ldnase
(TIE2) 1004571 The cross-activity or lack thereof df'dne or more compounds of the present invention
against TIE2 Idnase can be measured according to any procedures known in the art or methods
disclosed below. The compounds described herein can be tested against recombinant TIE2 kinase

domain (Invitrogen) in an assay containing 25 mM HEPES, pH 5 7.4, 10 rtiM MgC12, 2mM DTT,
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Example 27: Antitumor Activity in Vivo [00460] The compounds described herein can be evaluated in a
panel of human and murine tumor models. [00461] Paclitaxel-refractorv Tumor Models 35 [00462]1.
Clinically-derived Ovarian Carcinoma Model. [00463] This tumor model is established from a tumor
biopsy of an ovarian cancer patient. Tumor biopsy is taken from the patient. [00464] The compounds
descrild8lf$f Rewphsrel Blepsirlis tet edlieereraprsoninae b e g Stergawrtemmb red mapRrUPRRItRIRR Pays x 5
scheduteatd&B46840yih RBBO drebhERaativ @ivasid no@rat hvdivvacXemagr diti§ Mubtadedn Peibredin). [00466]

A2780 axisapaslitexpliasistant btinan evsdafbeaksinemadiadrlinltiswekivedifiamwhe sensitive
parent fedShlgRu e grhalia laslsmibaasiiaeland yeiapanbaniguersal agent Its

resistance mechanism has been shown to be non-MDR re gted and is attributed to a mutation in the
gend e B RRE e A TS B PO e B0 & e X6 i B8Unds described herein can be administered
to miceEnunRindfsTatpmentphbraus RissreMegedMisy s x 5 5 schedule. [00468]3. HCT116/VM46 Human
Colon @asgshofiralxXenogeaftitivol tieddpteg FRESTL thri Op{ GBI, M@l 6% M6 d=hor MBReSIgtant colon
carcingin@wdeverored e ihaiSeRItY 9 klGoh b Patanhditesd WM QEDYY hi kb QGRS some
HCT116/VMAE has sansisieniy-demapatiaiat Pgk RS nee aPA6 ikaueln 100470k ID :e9mpounds
descrlbed herein can be administered to mice bearing staged tumors on an every 2 days x 5 10
schidufe> 100471]5. M5076 Murine Sarcoma Model [004721 M5076 is a mouse fibrosarcoma that is
inheren A rere bt A erisadandondpsdive difete Wik sl sEiRiss cdurHats s H ARLRIAturea
administigrie dbtot vitaerithari ag. Stadgest expsorsn teraveyyiRackigmodRB Behiddméb 3 §@0474] One or more
compoundaefiiha iRveRtendaRRekseddaombinatien-alierihempouinagentsaiiyivo in the
multidrig, e Sigt aattt W%%&%@@t&pa@m@dap@rmw Mﬂﬁ@egrﬁmmt%wodel known in the art
s o

mcludm&)thosle cribed h grein. EQ‘%”&B |cr e stablllt £004 SLIhe stability of one
or nord &l ec cor‘rsteﬁc%eunr’f’g determing accordm andar roce ures‘knowh in the 20 art. For
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an in vitialesic hesom epstaiilityhab satkidcabtablihedih Slondaad wesssmbitye obtond grpnuramsigbject
COMPOHRASHAN 8B EEAE HEghIVIHI BIRH & ahah@ichUMBEIMI GHasomaS i) vefddecfaieieanaTR reaction

W'th CO L@%t@ﬁ&ft%msﬂaﬁt &R L pREnaeH tﬂta,%a&s%ttt@@& LRMAINS Qud b RGIQBng/ml

| of 20. /ml mouse, rat o hu r mi som 0.2 hate buffer,
an 42?’3‘1 HSSE %a(ﬂ egatve Sggelt‘roefift{/]v othNyA(E Cé? ggnttgsl ﬁssaﬁgsse{w ?‘%ﬁyg mg/ml
mousesﬁ%t”i‘frsﬁtﬁ‘f’ﬁé?ﬁ R}QPT%F&%@&HE 25 5991081 D% WW%@%W?P%HH“S@%@L“@‘F&&H 20. The
reactioress stdrta@th.by adding 1.0 tiL of 10.0 inM tested compound. The reaction tubes are incubated at
37C. 1p4vh; smmpeiisarlieetedinia aan Bpperdortdinbameental tiag300nMbiee kistbeihrngt at O, 5,
10, 15 c@samééQrI&ttt%ﬁ%:@&t@@t&ﬂ@t},ﬂg@m@mﬁt@ﬁmﬁm&e@g@t 15,000 rpm to remove protein.
Su%$rr1€tant OBE%%M;% Qnem\m Iejts trapsfe{sed to new tube. Concentration of stable compound after
reac e sup ernaPant is 30 measured bé?Uqwd Chromatography/Mass

on W microsome in
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subjectimentepwiirabeuir i idrnisecsete fieiree s e ieradnseadnss G trésRas\harate art. See,
e.0., R&jpie: Corpmunod ass 1SHEctian. TH6: &4 8:02Gisthe thgtbuinih predegturetis: anddPLCMS/MS
assay Ysing:Ruaan RRsmaE; RHGLSPRGIS #BEYAIREM aRkemid G- Hiad id RaLseR Alsg.available.

Frogen, 28 DSR %@t%e%%atwga 2 PSS dANESN.A ol Weles-hallh a0, SR /f 4 hilgs at 2000
3[% prlort e

rpm at 0 use. A'subject compound is ad rom a 400 stock solutlon to an aliguot of
pre- waf?ﬁgﬂ”m?t%’%‘f&g‘aﬁnﬁﬁ ‘Tﬂggbﬁe”)f ¥ Tfﬁ"’r‘nmeené &G’d‘tﬁtpt“”‘@‘% KAE%07 R FmtE e taivition),
contairfities Betimieteidt et 6 ot RiTerH B9 1D MSE sREawiRsh PR METvakPralseh@dnd: for 0

minute giane@onin ies dcBhiheopfaicGhd 5 duddvand Ghyninktegaab@TbCafonthadfife: oidtarimination.
Reactions 84 %&weﬂebyﬂsﬁmdw}gr&@«g&@fcﬂaadmeﬁatmmléwm\mww&dei%@d gereld

acefonirile and mixed by, SHAANGLIRLB MIBHIEHLERE SRDBIRS %%%MHQ@&?& SHORXEIQL 15
minutes at 4C ar and 170 %I;l of Su rrlata1 nt removed |nto cl B%n tubes. T g(  are. then evaporated
mﬁelg sl

to dryn&SE AR SR RSO AARN R CRIERIS 8re HEBI S, One B ALY control

or refersteraes W@ﬁ%‘@%ﬁ’afé‘f@%’t@d %lWﬁﬂT%it‘}@B‘ifé‘bP\kﬁ?ﬁ éhﬁég’fpéﬁﬁ?ﬁ%%ﬂ@”é AEEBpound,

propoxydiae pwdtindohy ppiserienstedhibinimhd-a nethaic sotap olhii4papiainthctiver witwedtermediate

plasmastakiliiv {004 8lkSanples apsreonatiutess incretopit el ResrRnoliwaien{ &il/2, viviv) and

a”aAMZfC’m%.vtnBQBP&QEIEESM%Mﬁ chfeuaé@tg@ﬂege@@agupsm@ytme (RRM Jhe Etn@ Cond'tlon§ t

consist of a binar with auto mixe a gradien
itors E)l#oreq 518, %}ftion%ﬁ};f 50\%’ 18 usetgj tonaetect d S%i%iﬂ%%rg%ﬁ;g 8199

progra s é‘gﬁ%hrl as corres on anal ytes are recor e ratio of the
parent st SRR T E ﬁﬁﬁ“&ft&em’ﬁ?ﬁt’ﬂ@?%ﬁﬁ/@?ﬁ%@ﬁﬁ%ﬁ%ﬁ%}ﬁﬁ% Hrpied RifpbeE%pressed
as percent, is reported as plasma stability. In case of half-life determination, the half-life is estimated
from the slope of the initial linear range of the Iogatﬂﬁmlc curve of compound remaining (%) vs. time,
10 assuming first order kinetics. Example 30: Chemical Stability [00479] The chemical stability of one
or more subject compounds is determined according to standard procedures known in the art. The

following details an exemplary procedure for ascertaining chemical stability of a subject compound.
The defarilt hiiffar 1iced far the chemical ectahilitvy acceav ic nhnenhate-hiiffared caline (PR at nH 7 A4




25 HPLC-MS/MS. The ratio of the parent compound remaining after 24 hours relative to the amount
remaining at lime zero, expressed as percent, is reported as chemical stability. In case of half-life
determination, the half-life is estimated from the slope of the initial linear range of the logarithmic curve
of compound remaining (%) vs. time, assuming first order kinetics. Example 31: Akt Kinase Assay 30
[00480MREEMNSleRsH HiRieaHEP A SRR SRR AR AP RIORSS SHRENG LT B RO I R L6
. myob|astdysB-datd acelis: B-velisiskoetsn beke Risisdien bttiesivarrontlveiisepdaa tsardidsiced cells,
phillad@{@ﬂiancapomosome positive cells (Ph+), and mouse embryonic fibroblasts, are typically grown in
cell 9“} %Qr%iew %&M&M éH@Bb%H?P@é%%MN@é@L Row aﬁra@rqmt@g%qra@mrm&@&ée@nd grown
to conf uency 00481 In or de tfo 0 compare he e ect of one ogartrlroore Cé)n]gouenana eﬁ? ug herein on
Alct AcHUSHS AP e e R 35 B h°e arveaaove%nl fEARd Incubated with one or more compounds
drsclosé’ﬁﬂﬁ&@%?@ﬁ@@t%?%W@@W%ﬁ?éiﬁ?ﬁ%ﬁ‘é T?IE“rnlnute to about 1 hour prior to stimulation
with in00#3e This $6€rah bR fdraboutit arimesés wodbdendhshas h-Cdlisthrablyamdtbgoserefihag into ice cold
lysis buffgpsaniaiting deteranis.s4deh asisagium pndesynsiifatenmpeprotease inhibitors (e.g., PMSF).

After C%L%qu,%mm ﬂ@ﬁxﬁhﬂ%ﬁu&ﬁ?ﬁ&%‘ﬂ%&ﬁ&r Ql\}},sonicated cleared by centrifugation,
resolved by SDS-P elggec ransfer erred to nitrocellulose or PVDF and mulnceF Iott d usrq)%dantlbodres to

40 ﬂ)?rog ﬁ o1 Ardesh osp 0~ A e,E\’I'cstm“ na 'mou xPnuF&re?f‘g"igna o o]o] s) [00482]
The re%%%%@f?ﬁé%%ﬁﬁh@%%ﬁaé’dﬁmﬁ% §"8’Fﬂ"ré kﬁf@%mﬁ)“éﬁ F@’ RAFTRSHPHER AR
stimulated pobehiorplatiopaicAthide 647 3% Aleathdivelyo o, 8sinpixstivkdistlobEd. NeYein
additioraibsinialibiass irr-skimuiaded phnsphondatinn vhilet a8 Suahclass ol earapaitads can
inhibit %&msrrﬁeeﬁég%r&wc@%ﬁp@rﬁv&ﬁa@mtmnp&e peifalvg YU MPERRGAR R RiLssQEnhibitors of
upstreargl kinases such as PI3K or Akt. Example 32: ICinase Signaling in Blood 1004831 PI31C/ Alct
/m'Ilor S|gnaI|n is measured in blood cells using the phosflow method (Methods Enzymol. 5 2007;

434:131-54). Th ntagesof|t ethbd is that it i858 P &fnREe SRR llar
heterogeneity ca%rsr%gg%e gCd ra&rbla%égdhar p(ﬁff&‘?ﬁtion a,yﬁ;?g%w J‘és %%)ﬂgﬁ%éi%ﬁ% _gllgesntlnctron of

signaling states. C OWS itative.
To test the effegts-o rc\r%"rﬁpcu..u_ d herelr, unfrac Hohate splenpcytes, or
peripheral bloo ’ ' ith anti-CD3 to initiat® T-cell receptor signgling.
The cells are then fixed and staﬁ?égﬁt‘i’rdsurfa@&emarkers and intracellularsd0 phosphgproteins. It is
expected that il’rhrb‘i}wa isgtosed-herei Dygaediated ph pr{nuryiation gf Akt - 5473 and
56, whereas rapamycin-inhibits; S6 phosphorylation and @rfhances Akt-phosph ercl,atioglgr}ggr the
conditions testgd. [80484] Similarly, aliquets of whole Jare ||*R:ubatea for 15 minputeg&with vehicle
(e.g. 0.1%DMSp)or Kinase infibRePSUAL v igLls feRpgentrationy, beforg aggiition of stimuli to crosslink
the T cell receptor PTCR) (éntl CDEMith 15 secondary|antibody) or the B cell receptar (BCR) using
anti-kappa light|chain antibgdy [Fab'2 fragments). Aftef approXimately|5 &hd 15 minutes, samples are
fixed (e.g. with -MM%f}ar-alemaldehyd ) and used fpr phosflow. Su %eesﬂlnmg is used to
distinguish T and Bcells using antibodies! directed to dell surfate mark er$thatlare known to the art.
The level of phosphrylation of kinase substrates such as Akt and 56 are then measured by incubating
the fixegoetisraitanabe e drantihadiegs pacificiigithes phosphoplbtsickiso CDpIhafihsepreteins. The
popuIaugr}perxﬁ%umr@am@Gn@ywﬁymp%ﬂﬁwa@mmuybﬁe@mﬁa& APlORY EpmatignAssay
100485 L oG, BORE AT SS "Safaeé bettnlenedulh 1R AGRORLIEI YR AP

referred oasp 0 tran uced ce s areéaate In the presence of varous drug combinations in
\Ia380 e BA TSR GBI 1P 2B 1135 R FSL Bt FERABFELE Y0 ABOUSO Serum,
and thel®dtBb sk womrizsrforbaediSCEtinitl o ity BldmpidasAtahbetia TcRScepe. [00486]
Alternatissly ofitl mancpesiphe ik kioac aroraniioldart el ls-are mbiaid dofront R ipiageipbigeiromosome

positivefRbikandiasaiive (Bh-)palienissunans niiakdirgnasis-aitalanssolive cellsasedsaiated and

enriched for, C + 0)34+ B C t I d
ethodiP RSP C 2 RRRPRAIS %}“fiﬂ&%%%‘2%‘&%‘%“%%%;%%%%%% B ccsr

GMEE IR s ﬁl&%‘a‘%’a f&erH BPGRR) 30 HRIVARBH LS B At SR BERHB™ o
chemotheussprebiodcagaiies riscddsbinatibivaith BdrercebribLrids By Axe fheisep daet dlonies
are cowtiedkby misroscdipyed 24di4 id askiaganiFhasdmigtd oddamnfe The eahto itestforikviddmoe 20f additive
or syneygisticaciiniymEramplis.fd -h Mia & Haghol KiRassnhibilorsard Rrkemic. ) s 1{8R4d87]
Female feelplent iss 45 sl iad aled Tomsa i mur&%em},;rr&g 56 @Qprérn%vbr AR, With 35

approximate each. Abaut Ihr after t Qe Seeon tlon ose, mice are |v ith about
Ix10”8 Ié’ﬁﬂ%%?ﬁ%&hég)ﬁ’etveas PR S o e Is orL VTBG oL G@gﬁ%éne marrow CeTs). These
cells are administered together with a radloprotectrve dose of about 5x106 normal bone marrow cells
from 3-5 week old donor mice. Recipients are grver’r Antibiotics in the water and monitored daily. Mice
who become sick after about 14 days are euthanized and lymphoid organs are harvested for analysis.
ICinase inhibitor treatment begins about 10 days after leukemic cell 40 injection and continues daily

until the mice become sick or a maximum of approximately 35 days post-transplant. Inhibitors are
anan by oral Iavvane 1004221 Pearinheral hloond calle are ecollected annrovimatehvy on dav 10




[004921 This model established in the art can be employed to demonstrate that the kinase inhibitors
disclosed herein can suppress or delay the onset of lupus symptoms in lupus disease model mice. 25
Example 36: Murine Bone Marrow Transplant Assay [004931 Female recipient mice are lethally
irradiated from a y ray source. Apout 1hr after the radiation dose, mice are inie tg with about 1x106
leukeriTQ GEHS AT A RBRERE L6 HAREAT et COTR PR T o e By AN B et
Cytogesfetved 0B hemyicreitenyiae ae) heminse pag shehat exetiies Misherw Tefre HBY whirae@ioprdtettive dose
of appeetinaiehy 5006 Neirieibutervasradedelischonl 3-Biikloldldonbita 220 Redmpimnisdale given
antibiofigsninie-80r watereRd e itesashdniy.AVisaonhac-nRCABISsickmitay, abouid 4tays are

euthanized andymehoid oraans, Daryested. fok {low sXIame, A0/ Rmagnsliggnrichment. Treatment
begins on a E{gmmateffy éay 10 and continues dril}ill% until mice become sick, %r#%ﬁagg am xkijr_num of
0

about $84 Bt A ERTANR HsHi & SR RSB Py SRR Th B 5 FR P iR experiment a dose of
chemotiierd Séfeié wiartiennistrectivaiis G daphyg A Tshiclsfemab st ot ey duk ol dlevs
identifie trtbonteisiarecuehiniotfealtdsor i-éadeciwitin dhipidthes aeivti & agdid cprevinisshy shown to
delay R PRl &4 ERPSHIGRMRERRaSISHA this model (e.g. imatinib at about 70mg/kg twice daily). For

thelgrs}: ﬁtﬁ%ﬁ%ﬁ]ﬁ%&a%ﬂ%&ﬂ@&%@#%ﬁl&%fﬁdﬁ”ﬁ&Win%'l%@?StmOrtem analysis is limited to

enumeration of the percentaqf I

of leukemic cells in bone marrow, spleen and lymph node (LN) by flow
cytom I ThIFRE e SHYY B S8 1501 86 e A L BN PR L TAHEESTSHRE S u‘r‘n“)ém Afxglr'éhguged and

the postHieT&rua fysierirectiieiitis Rede retieseb RTma O e I ves 1 TroRTRgseRF Tomb & By immunoblot
analyskrahdeye Sigslalingrenspetatss p4kiginl 3308 w«ind BAEBtpH6 MR P ABEB#Rs Df Adiagenindls for 40
immunghlel datestien «seviedwer!is.ateia ey batediinihaipissansanhahsen caehhinase ihilitors of the
Prepen e carianibilors hafors ials ARiR0all. ANAFIoN: iRk §040.08RE Btlkisd 13 and
pS6-S235/236 in hCDA4- gated cells without prior sorting. These signaling studies are particularly
useful fFSP gﬁﬁ?ﬁlﬁle, drug-treated mice have not developed clinical leukemia at the 35 day time point.
Kaplari9ff&le Optoramprad aivisisiption dprepapdnahirdtatianehbaahais!  gie whehdin gt fiethods known
in the REGC RWsUlYs Sobnlpt 86npetissarishe palyrath sepa ratddckswvetirelscan mulativaly) §0040] Samples of
periphefakhlongl (00200 hal endbiatnesiowe ald ydipmmalhmiaasiaming ar-dayad@ smmediately 5 prior
to ?8”‘6‘9&1}%1&&5%?4%%‘& lgama Sised.drmeasring o cencanialionsieRd sellisarsanalyzed
for leukethia markers, (eCRT OLNGDA) and sianaing biomarkers s describeg hierein, [00:55) This
generdl 383y KAGWn in the art may be use o'demonstrate that efiective thera )eutic 40S€s of the

compobPfafsalieas aahede i & AR RO P TG TG bsroTHR BetoRr R R o fremEample 37:
TNP-Fite bsscell nepen dimuB-tlibretised fioretesseny. 10v§002498) 3d fosttireefsetsghthe compounds
of the presepi-avest pRiN-8URRIeSSHGEyCell independent antibody production, the I'NP-Ficoll B-cell
o T o o) Ao 2006 Solutor).
.J. 0.7 1- -4 0 . 0 .

CompTe e s vy b e BB T Rl SPE A ook ol
mice. TEEG PR SRR SPTRRe coRTIBTR dadRPBEaIr RElR B6 & O8ite TFBt mice were grouped
accordifrerrdHerfoltfwimg @8 table: Group# Mice/ group Comp treated Group kungen injection at day-1
CompasnekAdiministration from da -1 to day-7  TNP-F Route (mg/kg) Route Regimen 4 Vehicle
Amige%mmaﬁon of inflammatory cells in synovium/periarticular tissue

2=Mild infiltration

3=Moderate infiitration with moderate edema

4=Marked infiltration with marked edema

5=Severe infilfration with severe edema

35 Ankle Pannus
{=Normal
1=Minimal infiltration of pannus in cartilage and subchondrat bone

2=Mild infiltration {(<1/4 of tibia or tarsals at marginal zones)
3=Moderate infiltration (1/4 to 1/3 of tibia or small tarsals affected at marginal zones)
40 4=Marked infiltration {1/2-3/4 of tibia or tarsals affected at marginal zones)
5=Severe infiltration {>3/4 of tibia or tarsals affected at marginal zones, severe distortion of overall architecture)

Knee Pannus

108



Po BID for 7 days 2 8 - Antigen only 0 3 8 Compound #7 reference 30 4 8 Compound #53
Antigen + cmp 200 uL (0.5 mg/ml) 1 588

10

15

20

25

30

35

40

0=Normal

1=Minimal infiltration of pannus in cartilage and subchondral bone

2=Mild infiliration (extends over up to1/4 of surface or subchondral area of tibia or femur)

3=Moderate infiltration {extends over >1/4 but < 1/2 of surface or subchondral area of tibia or femur)

4=Marked infiltration {extends over 1/2 to 3/4 of tibial or femoral surface)

5=Severe infiltration (covers > 3/4 of surface)

Cartilage Damage (Ankle, emphasis on small tarsals)

0=Normal

I=Minimal=minimal to mild loss of woluidine blue staining with no obvious chondrocyte loss or collagen disruption

2=Mild=mild loss of toluidine blue staining with focal mild (superficial) chondrocyte loss and/or collagen disruption

3=Moderate=moderate loss of toluidine blue staining with multifocal moderate (depth to middle zone) chondrocyte

loss and/or collagen disruption, smaller tarsals affected to 1/2-3/4 depth

4=Marked=marked loss of toluidine blue staining with multifocal marked (depth to deep zone) chondrocyte loss

and/or collagen disruption, 1 or more small tarsals have full thickness loss of cartilage

5=Severe =severe diffuse loss of toluidine blue staining with multifocal severe (depth to tide mark) chondrocyte loss

and/or collagen disruption

Cartilage Damage (Knee, emphasis on femoral condyles)

0=Normal

I=Minimal=minimal to mild loss of toluidine biue staining with no obvious chondrocyte loss or collagen disruption

2=Mild=mild loss of toluidine blue staining with focal mild {superficial} chondrocyte loss and/or collagen disruption

3=Modecrate=moderate loss of foluidine blue staining with multifocal to diffuse moderate (depth to middle zone)

chondrocyte loss and/or collagen disruption . .

4=Marked=marked loss of tcluidine blue staining with multifocal to diffuse marked {depth to deep zone) chondrocyte

loss and/or collagen disruption or single femoral surface with total or near total loss

5=Severe =severe diffuse loss of tolidine blue staining with mmiltifocal severe (depth to tide mark) chondrocyte loss

and/or collagen disruption on both femurs and/or tibias

Bone Resorption (Ankle)

0=Normal

1=Minimal=small areas of resorption, not readily apparent on low magnification, rare osteoclasts

2=Mild=more numerous areas of resorption, not readily apparent on low magnification, osteoclasts more numerous,

<1/4 of tibia or tarsals at marginal zones resorbed

3=Moderate=obvious resorption of meduilary rabecular and cortical bone without full thickness defects in cortex, loss

of some medullary trabeculae, lesion apparent on low magnification, osteoclasts more numerous, 1/4 to 1/3 of tibia or

tarsals affected at marginal zones

4=Marked=Ful} thickness defects in cortical bone, often with distortion of profile of remaining cortical surface,

marked loss of medullary bone, numerous osteoclasts, 1/2-3/4 of tibia or tarsals affected at marginal zones
=Severe=Full thickness defects in cortical bone, often with distortion of profile of remaining cortical surface, marked

foss of medutlary bone, numerous osteoclasts, >3/4 of tibia or tarsals affected at marginal zones, severe distortion of

overall architecture

Bone Resorption (Knee)

0=Normal

I=Minirnal=small areas of resorption, not readily apparent on low magnification, rare osteoclasts
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3 6 10 78 30 88 60 1004971 Four animalsin group 1, and eight animals in groups 2 to
7 were euthanized in CO2 2 hours after the last compound administration on day 7. Blood was
immediately collected by cadio-puncture and kept at 37C for 1hr to clot followed by overnight
incubation at 4C to allow the clot to contract. The following day, serum was collected by 20 decanting
and cettMildgrasAeaeseur bR PO oS of mbehepdalbrre i iRe H4PE SRR st femsea for future
analysmsrffe0488k Seimmtlsamples were analyzed for anti-TN!" antibody titers by ELISA as described

herein 3 T3-BSApHas £oA8sh SNiBBRMM GIMaxIcRHE Biaretiter phate i vk bl abainncentration
of IOugég};l)in phosphate buffered saline (PBS). The Maxisorb plate was incubated for 1.5 hours at

room temperature and the solytion was remaved.. 200 yl/well of plocking buffer (e.g, 1% BSA in PBS)
s TN RS P TR LT RO e THE SR S ShLH once it

Ar-at roomtemperature.
200 pdAief of PBS 0.05% Tween-20 (wash buffer). A 1:2 dilution of serum from each mouse in
blockingluéfer dvagiaddeditojeadhewaltsmihien firstl Godundin o Jiwhlttrdermciotitererifatdiai Phistgeium in each
well of gedes Brakisnasthess oibigmba-folthin, hlackingphutiera ash addpahtdbgohirmnems e serum in each
wel of columin &y psdilied 3 (lthip Rlasting anEonand pddeeh @ aQliima.L. Lhe ipagdure was
repeated ¢ cross Ftwelv%ﬁg!}umr}s of th,ehrtm%?%?(‘rglat?gh micr glﬁfomgt?ow%ﬁ_mcubated 1 hr at
roohh (&R PR PR LT RS PR BV Fom THe 30 Biafe Ahd the plate was washed three times with
wash bekePitiaoAaierdPYoat anti-mouse 1gG3-HRP diluted 1:250 in blocking buffer was added to
each weiMamdDinesiatediihMatnrSometemperature. The anti-mouse IgG3-HRT was removed from the
microtitehpiate-and-thepRiemas washed six times with wash buffer. HRP substrate (200 p.1 ABTS

SO'UtiOfbo*sﬁgi(%cﬁ%@% + d0mi.GHateuffenwasadded fo.eashyvel atd Qe uhiwelJocuhaled 2-20

mlnllSItEISZ Il?our intervals on mean ankle diameter over time in a rat developing type II collagen induced arthritis model under
the conditions tested. Relative to the vehicle alone control or to the methotrexate control, the compounds of the
present invention exhibited a siginificant reduction in arthritis induced ankle diameter increase over time.
[00505] The results as shown in Figare 4 demonstrate the effect of compounds #7 and #353 on ankle histopathology in
the categories of inflammation, pannus, cartilage damage, and bone resporption as previously described under the

20 conditions tested. The results show a significant reduction in one or more categories by one of the compounds of the
present invention (i.e. compound #53) under the conditions tested. Figure 4 further shows that at 60mg/kg, there is a
statistically sipnificant reduction in all categories of ankle histopathology for one of the compounds of the present
invention (i.e. compound #53) under the conditions tested. This suggests that one or more compounds of the present
invention may be useful for the treatment and reduction of arthritis disease symptormns.

25 |80596] The results as shown in Figure 5 demonstrate the effect of compounds #7 and #53 on knee histopathology
under the conditions tested. The results demonstrate a dose dependent reduction in knes histopathology. This suggests
that one or more compounds of the present invention may be useful for the reatment and reduction of arthritis disease
symptoms.

[00507} The results as shown in Figure 6 demonstrate the effect of the compounds #7 and #53 on serum anti-type IT

30 collagen ievels under the conditions tested. The results further show a singificant reduction at 10, 20, and 60mg/kg
dosage levels of serum anti-type If collagen levels for compound #33, suggesting that one or more compounds of the
present invention may not only be useful for the treatment and reduction of arthritis disease symptoms, but may also
be useful for the inhibition of the autoimmune reaction itself.

{¢0508] The results as shown in Figure 7 demonstrate the effect of compound #7 at 10, 30, and 60 mg/kg dosages at

35 12 hour intervals on mean ankle diameter over time under the conditions tested. Relative to the vehicle alone control
or to the methoirexate control, the compound exhibited & reduction in arthritis induced anlle diameter increase over
time under the conditions tested.

Example 39: Rat Established Type I Collagen Induced Arthritis Assay
[00309] In order to examine the dose responsive efficacy of the compounds of the present invention in inhibiting the
40 inflammation, cartilage destruction and bone resporption of 10 day established type I collagen induced arthritis in

rats, compounds were administered orally daily or fwice daily for 6 days.
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and the amount of anti-TM' IgG3 was determined spectrophotometrically at 405nm. Similarly, anti-TNT
IgM and 5 total anti-TN? Ab were determined using anti-mouse IgM-FIRP and anti-mouse Ig-HRP
respectively. 100499] The results as shown in Figure 2 finher show that under the conditions tested
compounds #7 and #53 exhibit 3.4 and 6.5-fold reductions respectively in IgG3 levels relative to
vehicldQ95HY Srmalebeais B 0ise MRe B & e vimgiRseD Rirtriens erBiird A LB RiFsd i dssgbekhibits
29.9-folebvieaiycticiayit (g@3 fcusis:lelathedthsebiol eomtrolemivadiegeBBingMigCdase level under the
conditigRgiesiad AR Exapniacad) Rat RevelepingilyReripaaiages nducdidetivits Assay 1005001
In Ord%&%aﬁwf‘éé{}!&%n‘i ectyof g compounds.of the.RrRsenkinyenting ArdheartPimpge disease

arthritis, a collagen induced developjng arthriti mdodel was used. Female Lewis rats were given
collage BB AL RPUST T BEVRE Ripe T BOageWas prepared as a 4mg/m1 solution in 0.01N
acetic HSR11EM R rvistimn s stlevtbigermatiaentia afg%eam@t%amv%‘mﬁm%msﬁm%y hand
mixing wintigischehdiottheldBrbisiiedompateddbivaloiits dome andSiuniaiD Eddh reegesivelededsiet] a 300 id
injectiop.ofdheifad vl @3 LACHINISGHAIR SMSnSREEBIDPYEie By e YiaRAMUSSIAS v thepRaick.
1005041 QA FriIReY nd.ArllalPaln:baRan R Aakd.and PaRiRuRL iyl gy Rvith vehicle
(5% NM?, 85% PEG 400, 10% Solutol) or compounds of the present invention in vehicle or control
(e.d  mEHSB EZR RSP ARRYATS a‘é‘f%f.mﬁ%%s were weighed on days 0,3,6,9-17 and caliper

measul¥fiehioraindehayrarFigng fytoys e rispifitar et prgeR varghter dre e Rsras Ryt #ie animals
were ectingmirdidoritidaynd Aailyftiesspeithdan itationditols delivd aBelraw iaFighintifpbadeaendtderaes were
removegniieedvasfiihes pocasseddoepbarnasokinelipsuespeyime nisasig dasgamantidype ||
collagen anfibqdy. 30 Assa¥. DL RaNRIR e welghed.and heaaulhihe kbeesreserved in 10%

formal Tﬁg tl d for mi Li | d th
Ve;rr{\éa I?ﬁmim:guga %2 an nees, Wt%re supsequently processed 1or microcopy. LIVers, spleen an ymus
also Welg e

d

rEatic nerves were prepared for histopathology. 25 1005021 Knee and ankle
joints \EErERRAR fulinreptdrdreed i BEESISTREd for 4-5 days. Ankle joints were cut in half longitudinally,
knees werdcutGnihatizefong flae frontal plane. Joints were then processed, embedded, sectioned and
stainedopithtebiidine isesaaqling pithedaints) was deneacaa aingriodhedollawdrg sriteried Knee and
sy B e i markec
issue 2=Mild infiltration, 3=Modemte infi on with moderate ede =Mar infiltration with marke
edema'Be ‘ét%/beefge‘ﬂcﬁ?iﬁsrﬁgt}?%rne%ffhmg!é%e%e[ gaé%g%gﬂ%r’]%é%ﬁag%ﬁ grggﬁﬁeoffr%a ° EM%%?&% sf%ﬁjijtcration of
palms e pr-igeshirewbdfortlrdrbone 2=Mild infiltration (<1/4 of tibia or tarsals at marginal zones)
3=Moddéareninfibrasion Crig foety8ewf tibia or small tarsals affected at marginal zones) 40 4=Marked
infiltration#kid-3¢4 aintikinos: tas sals Affe et diat M arginakperashha Seyeratidiaticay(C8/4rof tibia or
tlafsalscaml _ f_l?aﬁ%@%ﬁﬁéﬁ@ﬁ?@g&%%{?fﬁu@i{%@.m@b’ax@ﬁ&éé@fxﬁyo&fm@ﬁk:&@nﬁlﬂﬁﬁtfierﬁé}BHt%h%EN0rma|

=Minimal infiltration qf pannus in carti .an c r ne. 2=Mild infiltration ends over up
o 1 O e B 01 b
< 112 Ses e Sl TR AP ERea Y STRO BT SRR Per ASRSFREY RIFIRFENS e xtends over 1/2 to 3/4
of tibiall#5TéhTbratsaiirtadewicsd Sdtieres Hrit e 6rreee sy P s aedsy beAemsg E9aage (Ankle,
emphasiserdshialihbaisadshOsioimalekel] rompalmd it shalie dmnitdidpsd-of tdivithne héuecstaipimg with no
obvioug ghanaeryte dess. selisgsi distdtiande2mMildymild tess efsalvidinedalua.siainiagwith
focahmid (euperlicial. shoneliaeic: s IUCUAT oliedendivuoion Aoladeiglasmadsiaizoss of
toluidine blué staining with multifocal moderate (depth to middle zone) chondrocyte loss and/or
collage‘r‘F‘“tflT?FﬂﬁﬁB’ﬁ', smaller tarsals affected to 1/2-3/4 depth 4=Marked=marked loss of toluidine blue
stainind®athl Fhsitsfotsets draitedy Hispn thsavele errrpendiitifses e el itmrsy eotisnaheRsruption, 1 or
more sreatldarmskishhavgitats thickne ssdoss bf chrtikigeifld ibssSevere =severe diffuse loss of toluidine
blue staiRingivth ARG e @IRidaRh to tide mark) chondrocyte loss and/or collagen disruption

Caf%!aqe@abga%a&&x(téeﬁ% r@@ﬁﬂ%ﬁiﬁ&[&t@%ﬁ@w&ﬂlﬁ}{&?ﬁ&5&%‘3&1‘8@%34%&‘@#&%Q,l!a?clﬁ%llli'd loss of

toluidine blue stalnlgig nfonobvlou 1c‘hondrocyte loss or collagen disruption 20 2=Mild=mild loss of
toluidin® BTIRP S AT SRt oS ARG TS luperficial) chondrogyte loss and/or collagen disruption

3=Moderate=mode @E%@S!;Mfcwluﬁdﬁ?%%m’%?ﬂh multifocal to diffuse moderate (depth to

middle zone) chongdrocyte |IB8"&n /&rg&%laq{en disSLuption
1

oute Lz zabiaioi]

Po BID for 7
days

2 3 3
10

11



4=Marked=marked toss of toluidine blue staining with multifocal to diffuse marked (depth to deep
zone) chondrocyte loss and/or collagen disruption or single femoral surface with total or near total loss
25 5=Severe =severe diffuse loss of toluidine blue staining with multifocal severe (depth to tide mark)
chondrocyte loss and/or collagen disruption on both femurs and/or tibias Bone Resorption (Ankle)
0=Normal 1=Miniugalzsmall ayeas|of¥esorption, not readily apparent on low magnification, rare
osteoclasts 30 2=Nlild=moy as of resorptior], not readily apparent on low magnification,
osteoclasts more nunterous, €1/4 f fibia of tarsals at marginal zones resorbed 3=Moderate=obvious
resorption of med iiary trabecutar-and cortical bone without full thickness defects in cortex, loss of

some gw a&/ trab # Igg&p@vg ogren{tlssgtvle%w ma n|f|ca |o .Q %c@s{ Qre numerous, 1/4 to
1/3 of la or tar a at maglna zones 3 e t [ ness gcts in cortical bone,

often \Aﬁf’ﬁ”ﬁ’i@‘ﬁ?f’ﬁtﬁ%‘iﬁ"ﬂi‘ﬁh’l’&%@ EHANMG esR t’ﬁ"a] %ﬁ%@fs%r 8 gg?%%ﬂéf? Bof, numerous
osteocm‘SHQW@@%rztm@%iffééféécmﬁm@m%ﬁ@ﬁ@%&?@@&ﬂl%@ﬁ@%@@efects in
cortisalkbpneicofte plasthiscisiartianmef iprofiedol remEipingpcioticaksuridcenmakedies slaiinedullary
bone, mgwﬁ%%&é of tibia or tarsals affected at marginal zones, severe distortion of

overalllaﬁgmeﬁlture 40ﬂ|§9xn§ctaf tr‘,’(tK[’?leeﬂ ? maI 1 Ml[érs 1alEsm. II a[lon’%lqngesf%rptlon not
readily apparent on low m catlon rare 0Steac asts INild=more numerbus areas o resorption,

definite 1SR s sEHEhatal 05’61% ?ﬁ%ﬁﬂﬁ‘@"‘ﬁ?ﬁ B PLRATEY ISP surface (medial or lateral)
3=Mod¥fiidbEviawts fdsBrsistrestBubchondral bone involving >1/4 but <1/2 of tibial or femoral surface
(meniajoosisitaratedmMatkedervbuto usnspepicihoahsbisokancgahian Sdparaleén gholt 51344 iof tibial or
femoral suktace.fRaatial éa&lﬁtaaat) shaeMerRTARieriaNel salkadainkduedqSs siugtiominvolving >3/4
of tbiak orlemoral sufase.(medial ot e all ORGSR A0SR ALl elghts, paw

AUC parameters and histop ath o o IC param ers were evaluated using a Student's t-test or other
approp? R ARTERTECH fﬁf‘tf%’ﬁ 12 é’tﬁ‘tkﬂﬂ%gs‘t’j R f?%%ﬁ’é’gl%se?a‘teth@%@llﬁaﬁeﬁﬁﬁ?f’@aﬂSgﬁi‘é{}'é'llggfggcent
inhibitichdes aesoondie eremtngvit) dsab Akt cesthep ih & BifownanfemTser DrfhrBtion=A - B/A X
1001 A=tbephild | agaseiaindbiodd edis ANdymtthBdadilien st Tyeat Sdiutive aullhiosmah{@ 0504k Tire vesults as
shown iRFiguhe:a. dempiatiatentng effactefcompaunciibid.aldl iRl-anditRimekgdesages at 15 12
hour intervalsg,p: apgq)an ca%{l)g&gagneter over time in a rat developing type 11 collagen induced arthritis
model tunder

he conditions tested. Relative to the vehicle alone control or to the methotrexate control,
the co nh"ﬂéﬂﬁ&’§”6t‘t’ﬁé3pF€§8’tﬂ“‘?ﬂ?e‘ﬁP8%P8<‘ﬁ B sy haeh PR TG PR PERRTHFL PRACTEAT ankle
diametéiofidel daeeouneriraEhpUSOb T THEcRIRY RSt SISt inoridtivec 4 HemoThstrateititeetiact of
compouemigribanith #i8tohasinkilet FE topdthiolog yeiivitheAeade gorisidf IeH ndmdtiongarfous, cartilage
damagexapd, Bee £eSReMION A3 PIesigusly-dpseibad yBHar kgL LoNIiaRR ieslegadRa, results

show a,gigny tm&ﬁtgs%v%aa )0*981(?51%%%o@é“ﬁﬁﬁfﬁmo@&ﬂ&@&h%?m&ﬁﬂ&’s%{% jpresent
|nvent|on 8 com er the nditions }edst(}aor lgure 4 f% %her shows ;fhat at 60mg/kg,

there is": lt{gtllsaf‘ ica nlfb‘é c1’th F‘o o Al Raregories s a?tfd OpAthorogy 16} one of the
compoaézrthent ?ﬂlrnventlon (i.e. compound #53) under the conditions tested. This suggests
that2®n 82 h Ore sompofihdsivédrenpresériimbie nfiorbtes PHE diwe fififaicirdotreditrrenf and reduction of
arthritisdisease S Haei%o2%E0R56 ¢4 Mhexesiiiscate-ahavtaittig UraDoddmonsiate dae-affect of
compoyRds &\ AN A ARKRGE AP AHIRIQGYHBERE mﬁcggpﬁttttgmatﬁatqgenmﬁ el gemonstrate

a dose dependent edicton g @ésgg atholoay; Lve sugagsie Juat one or more compounds of the

present’lnventl use arthritis disease symptoms. [00507]

The re§ﬂ1‘t§*‘&§°§l’fﬁ%i‘tﬂtﬁ5ﬁ9@ &fré‘%oaéﬁ‘ﬁ’bﬂgﬁalté”tﬁg‘%"%@f%ﬁﬁ@%m gt o e R BB B serum
antidty péfic@0rootiagé iv levetsrdaidery thraed tritignishiis réidet Thesdessgibvingtiet reetgiqmenaiBivgificant
reductigRtalink@n20Q: mmitkEQMYkgrsagademaispaidseinman iibiyped Talagen demelsofrr:compound
#53, sugagsting. that.angs.qfipre compounds of the present invention may not only be useful for the
treatment and I8 uglt/gn of arthritis disease symptoms, but may also be useful for the inhibition of the
autoimmune reaction iself. 00508] The results as shown in Figure 7 demonstrate the effect of
compoliG2# raee S=aA 68 o RIGAVERIEC St 4 ruyst treh g St sarmrieadizeter over
timeéUrrd suipension dittopisnrsgtes drerve shefl Ao tiotive Toapivel ef atohiecyishivotsortio deckinedtrsitesedteitdontrol,
the conappomdt exhikitemlcal rRahalieanjRasthritinbncs Cdileapitpein Metendiapasaoresfimedinder the
conditigng (@slgeh Jém@g é%}@@t&%ta@ti&meﬁatmtl Lillrgendnduseth Al ARSA%ind 05091 In
order to xamlqpcttecp fi a%préﬁ\ge %ff&c@c()ﬁ i 1hg.compo nlg)% %Fgcec}pr%sent invegtion in inhibiting
r

the 40 in ammatlon carti uction and bone resporp tlon 0 estata)Tlg?te type 1l collagen
|nduced"&?fﬁ?ﬁ%dlﬁt?ﬁfglﬂﬂétgb’ﬁﬂﬁa%%§?éBaatfﬁﬂﬁ?is?réreﬁhg Y VA VA m%éna’gﬂ{ﬁ(%%e&éwt [00510]
Female Lewis rats were anesthetized and given collagen injections prepared and administered as
described previously on day 0. On day 6, animals Wére anesthetized and given a second collagen
injection. Caliper measurements of normal (pre-disease) right and left ankle joints were performed on
day 9. On days 10-11, arthritis typically occured and rats were randomized into treatment groups.

Randomization was performed after ankle joint 5 swelling was obviously established and there was
annd eviidence nf hilateral dicaace [O0OR111 Aftear an animal wacec calacted for aeanrnllment in the <tiicdy



Example 40: Adjuvant Induced Arthritis Assay Intrathecal Catheterization of Rats [00513]
Isoflurane-anesthetized Lewis rats (200-250 g) were implanted with an intrathecal (IT) catheter. After a
6 d recovery period, all animals except those that appeared to have sensory or motor abnormalities

~ (fewer than 5% of the 20 total number) were used for experiments. For IT administration, 10 pl of drug
or salinievioHowsach bycdtrping flsutomié WilmenlaB. injidteskitretrgbrttyei sapriaes cAMFRRFI Rrthritis and
Drug TigasmanTlawitsiatsipeia immonizad B! fhehase ofdhentailmita.9, lrahoficampletedtreund's
adjuvant{GEL) Ry dseyeral davssalarcathRieh i RIRRIRUON dBRRAEOLE n PSR Ghi@i3-0Re OF more
compounds,of e present iveliion gt vehicle) 25 ieatmantas, gencrally siarieg.on day 8 and
continued a?ffk until day 20. GIiRiCal Signs o artehrltlsna)enera y begin on day 6, and paw swelling was
detemiEHseTRRPEsEon e 2 H5F RRaTe Fed SOPRE AT S srRetS Froub 141 A TEEMmIPLEE depicted
in Figuiekib@opekive average change in paw volume under the dosage regimes indicated show that
under the congitiesagsted, compound #53 shows a dose dependent reduction in the average paw
volumeyipezaase As. MeAsUedinisradivaniinddsad adbiitismedel Sysiem hheserrs9linsuggest
that one or mor Sgg go ngngggneé?i?’ur;gs %{{h‘%ﬂ% nt E=|’[1vegt|on may QFJ%?&!BE%&EQE treatment of one
or moré OFthe diseasds or condiions described %érein.ﬁlﬂ? ﬂ%é results as eplcl?ed in Figure 11

shotd tHEFeB iR B GRS FeRATPEIRRiRy st Eree e msrrrtly tHe L BHMitions
tested AXTRSdswred By dacioubammight loskd Extdise Bl cRodet i s trerel dridde 2Ry 35 [00516]
In ordemtibBitidlynthenphakme acokinetian oftiot ampaupd SOl tarrase aid Ay eatioca By s hiotAt 10 week
old micg. a1 9roHPRLRREALding 0. e fONRWING 1A 8: HOHREMICRL QY BLAMPRYAL AInistration
from d%Jb;[t%rc%izgt}/ I_nZFOR mlgg}tgélé 'b%gggguﬁlgggnmaggggh §pgfcigco Ig%§ I?esgocalgzsz agsacxgxparec? td?) the mice treated
15  with vehicle alone. Additionally, the mice treated with both PI3KS inhibitor and mTOR inhibitor exhibit a decrease in
1gE response as compared to the mice freated with PI3KS inhibitor alone.
(c) Rat Collagen Induced Arthritis Model
[00526] Female Lewis rats are anesthetized and given collagen injections prepared and administered as described
previously on day 0. On day 6, animals are anesthetized and given a second collagen injection. Caliper measurements
20 of normal {pre-disease) right and left ankle joints are performed on day 9. On days 10-11, arthritis typically oceurs and
rats are randomized into treatment groups. Randomization is performed afier ankle joint swelling is obviously
established and there is good evidence of bilateral disease.
[00527} After an animal is selected for enrollment in the study, treatment is initiated, Animals are given vehicle,
PI3KS$ inhibitor, or PI3KS inhibitor in combination with rapamycin. Dosing is administered on days 1-6. Rats are
25 weighed on days 1-7 following establishment of arthritis and caliper measurements of ankles taken every day. Final
body weights are taken on day 7 and animals are euthanized.
[00528] It is expected that the combination treatment using PI3KS3 inhibitor and rapamyein provides greater efficacy
than treatment with PI3K3 inhibitor alone.
[66529] While preferred embodiments of the present invention have been shown and described herein, it will be
30 obvious to those skilled in the art that such embodiments are provided by way of example only, Numerous variations,
changes, and substitutions will now occur to those skilled in the art without departing from the invention. It should be
understood that various alternatives to the embodiments of the invention described herein may be employed in
practicing the invention. It is intended that the following claims define the scope of the invention and that methods

and structures within the scope of these claims and their equivalents be covered thereby.
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3 10 33 4330 5360 [00517] Compounds of the present invention are dissolved in an
appropriate vehicle (e.g. 5% 1-methy1-2- pyrrolidinone, 85% polyethylene glycol 400, 10% Solutor)
and administered orally at 12 hour intervals daily. All animals are euthanind in CO2 2 hours after the
final compound is administered. Blood is collected immediately and 5 kept on ice for plasma isolation.
Plasma is isolated by centrifuging at 5000 rpm for 10 minutes. Harvested plasma is frozen for
pharmacoldnetic detection. [00518] The results &teABYSected to demonstrate the pharmacokinetic
parametevestch@spmorption, distribution, metabolism, excretion, and toxicity for the compounds of
the present invention. [00519] Example 42: Basotest assay 10 [00520] The baseotest assay is
performed using. Oxpegsh barsaasBasotest reagent Idt. Heparinized whole blood is pre-incubated with
test compound or solvent at 37C for 20min. Bloogi '
prime cells for response) followed by allergan (d itehextragt or grass extract) for 20min. The
degranulation process is stopped by incubatin pJood semples on ice. The cells are then labeled
with anti-lgE-PE to detect basophilic granulocy .
expressed on activated 15 basophils). Aftestainitig redjbloodfcells are lysed by addition of Lysing
Solution. Cells are washed, and analyzed by flowrcytometry. Ggmpounds 7 and 53 when tested in this
assay inhibit allergen induced activation of basophilic granulocytgé at sub micromolar range. [00521]
Example 43: Combination use of PI131C6 inhibit&rsmated agents that inhibit IgE production or activity
[00522] The compounds of the present invention.m resent synergistic or additive efficacy when
administered inoé%s om afr%%?g%ﬁp Wcﬁﬁt%ké?l%%%ﬁrg? m‘Flg%i?[Bi‘gE production or activity. Agents that inhibit

IgE production mglugeiefosrexample, one or more of 1E1-9874,
2-(4-(6-cyclohexyloxy-2-naphtyloxy)phenylacetamide)benzoic acid, rapamycin, rapamycin analogs (i.e.
rapalogs), TORCI inhibitors, TORC2 inhibitors, and.ary other compounds that inhibit mnMTORC1 and
MTORC2. Agents that inhibit IgE activity include, fgf@kample, anti-IgE antibodies such as

Omalizumab and TNX-901. 25 [00523] One or b 6Ethe $8bject compounds capable of inhibiting
PI31(8 are efficacious in treatment of autoimmuh&and inflammatory disorders (MID) for example
rheygnatoid arthritis. If any of the compounds causasaundesired level of IgE production, one may
choose to admigjsiey, iR GYMRINBLIONMER IR AFSNELBAMHIDILRIE production or IgE activity.
Additionally, the administrattigr] (}f g’l3 8 or PI3K8ly inhibitors of the present invention in combination
with inhibitors of‘fﬁ%‘ﬁ%%rao al§o exhi jit synergy through enhanced inhibition of the PI3K pathway. 30
Various in vivo ritfFyiffo ma?si’ﬁ?&f & BB 8 stablish the effect of such combination treatment
on MID including ipektsero PR to (a) in vitro B-cell antibody production assay, (b) in vivo TNP assay, -
and (c) rodent collagen induced arthritis model. (a) B-cell Assay

N
N N o N
\_/ \> y j
R'Z === N \ N\
15 when Y is absent, Wd is; 2 ,or when Y is present, Wd is: N

R! is hydrogen, alky), alkenyl, alkynyl, alkoxy, amido, alkoxycarbonyl, sulfonamide, halo, cyano, or nitro;

R? is alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, heteroarylalkyl, alkoxy, amino,
halo, ¢yano, hydroxy or nitro;

R'is hydrogen, alkyl, alkenyl, ailcynyl, cycloalkyl, heterocycloalkyl, alkoxy, amide, amino, alkoxycarbonyl
20 sulfonarnido, halo, cyano, hydroxy or nitre;

each instance of R’ is independently hydrogen, alkyl, or heterocycloalkyl; and

R" is H, alkyl, alkynyl, alkenyl, halo, aryl, heteroaryl, heterocycloalkyl, or cycloalkyl,

2. A compound of Formula I
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[00524] Mice are euthanized, and the spleens are removed and dispersed through a nylon mesh to
generate a single- 35 cell suspension. The splenocytes are washed (following removal of erythrocytes
by osmotic shock) and incubated with anti-CD43 and anti-Mac-1 antibody-conjugated microbeads
(Miltenyi Biotec). The bead-bound cells are separated from unbound cells using a magnetic cell sorter.
The magnetized column retains the unwanted cefi andfthe resting B cells are collected in the
flow-through. Purified B-cells are stimulateé 9 aceharide or an anti-CD40 antibody and
interleulcin 4. Stimulated B-cells are treated wi pne or with PI31(8 inhibitors of the present
invention such as compound 53 with and V\ﬂI hikjfors such as rapamycin, rapalogs, or
MTORCI/C2 inhibitors. The results are expected {o show that |n the presence of mTOR inhibitors (e.g.,
rapamycin) alone, there is little to no substantial Effect ¢h IgGYale IgE response. However, in the
presence of PI3K8 and mTOR inhibitors, the B-Eellsmarle expected to exhibit a decreased IgG response
as compared to the B-cells treated with vehicle alone: and the 5 B-cells are expected to exhibit a
decreased IgE gaspaose-ascaieasiiadhasesponsanfrom B-cells treated with P13KS inhibitors
alone. (b) TNP Assay [00525] Mice are immonind with TNP-Ficoll or TNP-KFIL and treated with:
vehicle, a PI3KBikfiisticrobastetipher eamipnodmasiihe present invention, an mTOR inhibitor, for
example rapamycin, or a P13KS inhibitor in#0 combination with an mTOR inhibitor such as
rapamycin. Antigen-specific serum IgE is measirea-by ELISA using TNP-BSA coated plates and
isotype specific labeled antibodies. It is expected fhgiymice treated with an mTOR inhibitor alone
exhibit little or no substantial effect on antigen spdgific TGS {Rs}gpnse and no statistically significant
elevation in IgE response as compared to the~ghicle control. It is also expected that mice treated with
both®P13KS inhibitor and mTOR inhibitor exhibit a reduction in antigen specific 1g03 response as
compared to the mice treated 15 with vehicle aloné*m&éiffonally, the mice treated with both PI13K6
inhibitor and m¥tiei i bisol.exdarbityh WerreaBalivl| gydspohsedas compared to the mice treated with
P13KS inhibitorsadengige) Hfat Collagan Induced Arthritis Model [00526] Female Lewis rats are
anesthetized ard.given collagen inierlionsnrenarqd,and administered as described previously on day
0. On day 6, animals are angsthétized lg\jg iven a second collagen injection. Caliper measurements
20 &f normal (pFes&PEEAsEY Y igr¥ ana Pé??gaf?:’le joints are performed on day 9. On days 10-11, arthritis
typically occurs and rats are randomized intg treatment groups. Randomization is performed after
ankle joint swelling is obviously established/and there is good evidence of bilateral disease. 1005271
After an animal is selgcted for enrollmeng udy, treatment is initiated. Animals are given vehicle,
PI3K6 inhibitor, or PISK8 i for in comBinggon With rapamycin. Dosing is administered on days 1-6.
Rats are 25 weighed ishment of arthritis and caliper measurements of
ankles taken every day. Final botly weigh e taken on day 7 and animals are euthanized. [00528] It
is expected tha¥dve com Mation treatmen sing PIBKS8 inhibitor and rapamycin provides greater
efficacy than treatment with i isit r alone. [005 QJJl\%,Vhtiall refer emboq};h ts of the
present inventi;)?{nlﬁl}i(\‘/ge0 %&g&%ﬁﬁ% ( e“ggﬁge ecr%gilﬁ, | \1/’\/| %E%c c(% %EEV\%S% %gtl%%%%ﬁfeyd in the
art that such erfSeARIEh BBV Riab B7 SRR BRI R ERRPBHOE I 516/ 2efi¥yes, and
substitutions wiitreeriosrbetsr st serbskified in the art without departing from the invention. It should be
undie%rstood thaﬁyg% 8 Itgg@gﬂ\éﬁgﬁ% Eﬂ&?ﬂ%ﬁ'&[ﬁéﬁ,@e of t%l‘%a@iearx]}t,*on %ﬁ%g'?&% hqreln may be

employed in practicing’ the invention, It is inténded that the following clai ine tha 'scope of the

invention and theFABTASd Y ARt R T R S AU BE AL S Hemmidy Ay uretre Gitatents be

covered therebyir85r pbpsis S WHAT IS CLAIMED 1S: 1. A compound of Formula I:
Formula | of itsgahauace lieanacsentanicsall el Whereln B 15 A molety oL Farmui 1L

10Formula Il whetem W 15 aryl, eteroaryl, heterocycloallcyl, or cycloallcyl, and q'is ah mteé’er of 0, 1,
2, 3, or 4; X is AFeEREBIicHteeR > AHY ?’Tgan?ﬁ?@@&“&fM%’ Fe&¥t or -14(R9)-; jiscr-, or when Y
is psgsent, Wd [gop) izdidke 1PNNERNsY 5308808 NE, 15 ERAMN, C;-Creycloaliyl, beterocycloalicyl, or Cp

Cioheteroaikyl; and

R is H, alkyl, alkynyl, alkenyl, halo, aryl, heteroaryl, heterocycloalky!, cycloalkyl, cyano, amino,

carboxylic acid, alicoxycarbonyl or amido.

3. The compound of claim 1 or 2 wherein R*is -H, -CH;, -CH,CH;, -CF,, -Cl or -F.

115



RI is hydrogen, alkyl, alkenyl, alkynyl, alkoxy, amido, alkoxycarbonyl, sulfonamido, halo, cyano, or
nitro; 1t2 is alkyl, alkenyl, allcynyl, cycloalkyl, heterocycloallcyl, aryl, heteroaryl, heteroarylallcyl,
alkoxy, amino, halo, cyano, hydroxy or nitro; R3 is hydrogen, alkyl, alkenyl, alkynyl, cycloallcyl,
heterocycloallc%/fl, allcoxy, amido, amino, alkoxygarbonyl 20sulfonamido, halo, cyano, hyciroxy or nitro;

each instance &f RbrieomRISpEH B FydrEERR dikifioiFréfefocycloallcyl; and -12 K is H, alkyl,
alkynyl, allceny, hﬁl@co%{%!mﬂ%?cri%rﬂvﬁ}%ﬁ@8%%‘3@%%#%%9&%6"'Cyl- 2. A compound of Formula I:

Formula | or its pharmaceutically acceptable sglt thereof, wherein B is alkyl, amino, heteroallcyl, or a
moiety of Formula Il; 5 (R2)q Formula Il wherel s aryl, heteroaryl, heterocycloallcyl, or

cycloallcyl, and q is an integer of O, 1, 2, 3, or 4; X is absent or -(ClKeprand z is an integer of 1,
2, 3, 0r4; 10Y is absent, -N(R9)-, or Rl is hy/ JenR: alkyff*ﬁ)étemalkyl, alkenyl, alkynyl, cycloallcyl,
heterocycloallcyl, aryl, arylallcyl, heteroaryl, hetefoarylalkyl, alkoxy, amido, amino, acyl, acyloxy,
allcoxycarbonyl, sulfonamido, halo, cyano, hydrox{emmtie]Iphosphate, urea, or carbonate; 15R2 is

alkyk heteroalkylleaik@ny st GRaoy etadidiohRietoeytaalkyl, aryl, arylalkyl, heteroaryl,
heteroatylallcyl, gllcaxy, amida.amino, acyl, acyloxy, allcoxycarbonyl, sulfonamide, halo, cyano,
hydroxy, nitro, or phosphate; R3 is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl,

alkoxy, amido,@nqggéo%cp\éhﬁ%y@&,I%I@Mé;%@fg%é&g;%g@igje, halo, cyano, hydroxy, nitro, aryl or
heteroaryl; 20each instance of R9 is independently hydrogen, CI-Cloalkyl, C3-C7cycloalltyl,

heterocycloalkyl, ah&2mfcialdeiteidalioy ? arte-&Bis Hpnadkyscizlteiamyaryblkenyl, halo, aryl, heteroaryl,
heterocycloalk¥l, r%ycloallcyl, cyano, amino, carboxylic acid, alkoxycarbonyl or amido. 3. The

compound of claini®f BrIWHSFSIRRE IS HieseH 4 SHSEIPE2AF3, -Cl or -F. 115 4. The compound of

claipg 1 or 2 whereif, Bujufaldtiath fhekin B/ \Que@maRQuRg of claim 2 wherein B is a moiety of
Formula ll; R1  Formula Il Swherein \Mc is aryl, heteroaryl, heterocycloallcyl, or cycloallcyl, and q is
an integer of'), 10, 2TH8 compbund of claim 9 wherein B i5~{CH;)»-NR'R" ,wherein each R® is independently hydrogen,
alkyl, fluorealkyl, carbocyclyl, carbocyelylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalicylalkyl,
heteroary! or heteroarylatkyl, or -NR'R" are combined together to form a cyclic moiety.

11. The compound of claim 1 or 2 wherein R'is H, -F, -Cl, -CN, -CHj, isopropyl, -CF3, -OCH;, nitro, or
15 phosphate.

12. The compound of claim 2 wherein R} is phosphate.
13. The compound of claim 1 or 2 wherein R? is halo, hydroxy, cyano, of nitro, and g is 1.
14. The compound of claim 2 wherein R? is phosphate and q is 1.
15. The compound of claim 1 or 2 wherein R? is alky! or halo and q is 1 or 2.
20 16. The compound of claim 1 or 2 wherein X is -CHj-, -CH(CH,CHj), or -CH{CH;)-.

17. The compound of claim 1 or 2 wherein X-Y is -CH;-N(CHjg), -CH,-N(CH;CH;), -CH{CH;CH,)-INH-
or ~-CH(CH;)-NH-.

18. The compound of claim 2 wherein Y is N{(CH,CH;)CH,~ or N(CH;3)CH;-.
19. The compound of claim 1 or 2 wherein R'? is a monocyclic heteroaryl.

25 20. The compound of claim 1 or 2 wherein R* is a bicyclic heteroaryl.
21. The compound of claim 1 or 2 wherein R' is a heterocycloalkyl.

22, The compound of claim 1 having the structure of Formula IV-A:
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6. The compound of claim 1 or 2 wherein B is heterocycloalkyl. 7. The compound of claim 1 or 2
wherein B is a monocyclic heteroaryl. 8. The compound of claim 1 or 2 wherein B is substituted
phenyl. 109. The compound of claim 2 wherein B is a substituted alkyl. 10. The compound of claim 9
wherein B is-(CH2)2-N1ele ,wherein each Ra is independently hydrogen, alkyl, fluoroallcyl,
carbocyclyl, carbocyclylalkyl, aryl, arallcyl, heteroﬁ?ﬂﬁlél%ﬁheterocycloalkylalkyl, heteroaryl or
heteroarylallcyl, or -Nrle are combined together to form a cyclic moiety. 11. The compound of
claim 1 or 2 wherefirrerd e clan Lanine Gpgsp S FymURBF34-OCHS, nitro, or 15phosphate. 12.
The compound of claim 2 wherein Rl is phosphéate.&& The compound of claim 1 or 2 wherein R2 is
halo, hpiroxy, cyano, or nitro, and q is 1. 14. The campo nd of claim 2 wherein R2 is phosphate and g
is 1. 15. The compound of claim 1 0 2 is alkyl or halo and qis | or 2. 2016. The
compound of claim 1 or 2 wherein X is -CH CHS), or -CFI(C113)-. 17. The compound of
claim 1 or 2 wherein X-Y is -CH2-N(CH3), -CHR-N(CH2CH3), -CH(CH2CH3)-NHor -CH(CH3)-NH-. 18.
The compound of claim 2 wherein Y is N(CHZE:HS) 11%:‘39@3)CH2-. 19. The compound
20)

of claim 1 or 2 wherein R12 is a monocyclic heteroaryl. compound of claim 1 or 2 wherein
R12 is a bicyclic heteroaryl. 21. The compound of claim T\e#2 whérein R12 is a heterocycloalkyl. 22.
The compound of claim 1 having the structure of Formula IV-A: H2N Formula IV-A 23. The
compound of claim 1 having the structure of Fornf#a¥aA-4ormula IV-A 25. The compound of claim 2
having the structure of Formylg V-A 26. The com our%q_,of clajm 2 having the structure of Formula
VI-A? 27. A cor%gpoihﬁi%)ﬁn %%n?#p??ﬁlg{fﬁﬁ %%Hnagrm%sbﬁ'fgﬁy%ngggﬁ le excipient and a compound of claim
1. 28. The composition of claim 27 wherein,the €omp psitign is a liquid, solid, semi-solid, gel, or an
aerosol form. 29. A composition comprising
of claim 2, 530. The composition of claim

_ iglyl Inosito1-3 ldnase (PI3 kinase),
comprising: contacting the PI3 Icinase with an effective gmowrkof a compound of claim 1 or 2.

32. The method of claim 31 wherein said step of contac con\ﬁ)rising contacting a cell that contains
said 10PI3 Icinase. Formula fl/-A 15wherein 11.12 is &ibstityaH phenyl. 20wherein RI-2 is bicyclic
heteroaryl. 33. The method of claim 31 comprising admirfigtering a.second therapeutic agent to the
subject. 34. A method of treating a disease manifesting an undesired immune response, comprising
administering to a subject in need thetetf\one or more compounds of claim 1 or 2 in an amount that is
effective in ameliorating said undesired immune response. 2537..The method of claim 36 wherein the
one or more compdtifaERAMBAT T ap b dets Y&t EER4tion as evidenced by a reduction in
production of anti-TNP 1gG3 by at least about five folds when administered in an amount less than
about 30mg/kg BID dose to a test animal. 38. The method of claim 36, wherein the disease is

ays and/or reduction in ankle
ethod of claim 36, wherein the

10 Formula V-A

Formula VI-A
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41. The method of claim 40 wherein the one or more compounds reduce the serum anti-type n
collagen level with an ED50 value of less than about 10 mg/kg. 42. The method of claim 36 wherein
the disease is an autoimmue inflammatory disease. 43. The method of claim 36 comprising

administering to said subject an agent that inhibits IgE production.
27. A composition comprising a pharmaceutically acceptable excipient and a compound of claim 1.

28. The composition of claim 27 wherein the composition is a liquid, solid, semi-solid, gel, or an aerosol
form.

29. A composition comprising a pharmaceutically acceptable excipient and a compound of ¢laim 2,

5 30. The composition of claim 29 wherein the composition is a liguid, solid, semi-solid, gel, or an aerosol
form.

31. A method of inhibiting a phosphatidyl inositol-3 kinase (PI3 kinase), comprising: contacting the PI3
kinase with an effective amount of 2 compound of claim 1 or 2,

32: The method of claim 31 wherein said step of contacting comprising contacting a cell that contains said
10 PI3 kinase.

33, The method of claim 31, wherein the inhibition takes place in a subject suffering from a respiratory
disease, and wherein the compound has the structure of Formula IV-A:

Formula IV-A
15 wherein R'? is substituted phenyl.

34, The method of claim 31 wherein the inhibition takes place in a subject suffering from rheumatoid
arthritis or a respiratory disease, and wherein the compound has the structure of Formula IV-A:

Formula IV-A

20 whersin R is bicyclic heteroaryl.

35. The method of claim 31 comprising administering a second therapeutic agent to the subject.

36. A method of treating a disease manifesting an undesired immune response, comprising administering
to a subject in need thereof, one or more compounds of claim 1 or 2 in an amount that is effective in
ameliorating said undesired immune response.

25 37. The method of claim 36 wherein the one or more compounds inhibit T-cell independent B-cell
aotivation as evidenced by a reduction in production of anti-TNP Ig(G3 by at least about five folds
when administered in an amount less than about 30mg/kg BID dose to a test animal.

38. The method of claim 36, wherein the disease is associated with swelling or pain of a joint of a subject.
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39.

40,

41.

42.

43.

The method of claim 36, wherein the administration is effective in ameliorating one or more
rheumatoid arthritis symptoms as evidenced by reduction in mean joint diameter by at least about 10%
after 17 days and/or reduction in ankle diameter by at least 5% afier 7 days of treatment.

A method of claim 36, wherein the undesired inmune response is evidenced by enhanced production
anti-type IT collagen antibodies.

The method of claim 40 wherein the one o more compounds reduce the serum anti-type I collagen
level with an EDS0 value of less than about 10 mg/kg.

The method of claim 36 wherein the disease is an autoimmue inflammatory discase.

The method of claim 36 comprising administering to said subject an agent that inhibits IgE production.
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