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| NVENTI ON [ 0001] The present invention relates to inhibitors of protein

ki nases. wbeodsruesssi on al so provi des pharnmaceutical compesiush@Bs®3®BROPri Si ng
t he conpounds of the invention and nethods of using the compositions in the
treatnment of various disorders. BACKGROUND OF THE | NVENTI ON [ 0002] The
search for new therapeutic agents has been greatly aided in recent years by
a better understanding of the structure of enzynes and ot her bi onol ecul es
associated wth diseases. One inportant class of enzynmes that has been the
subj ect of extensive study is protein kinases. [0003] Protein kinases
constitute a large famly of structurally related enzynes that are

responsi bl e for e NS OSEHUTAAYINEEBYTORS HIIPROTIHINISHASEDN processes
within the cell . (See, Hardie, G and Hanks, S. The Protein Kinase Facts
Book, | and Il, Academ c Press, San Di ego, CA: 1995). Protein kinases are

t hought to have evol ved froma comobn ancestral gene due to the
conservation of their structure and catalytic function. Al nost all Kkinases
contain a simlar 250-300 am no acid catal ytic domai n. The ki nases nay be
categorized into famlies by the substrates they phosphorylate (e.g.,
protein-tyrosine, protein-serine/threonine, lipids, etc.). Sequence notifs
have been identified that generally correspond to each of these kinase
famlies (See, for exanp ASEB J. 1995, 9,
576-596; Kni ghton et al; 591 3 -"\""" IOIEi les et al, Cell

1992, 7050@[? 428 ﬂﬂs@éﬁt ﬁfﬁveﬁﬁon reﬁ‘?és'tol&ﬂ@itoﬂ@f fo8fin REsesCAMLE iiaveRtisn 05 et
al ., 1994, 13, 2352-2361). [0004] In general protei n kinases
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swi tches that can nodul ate or regulate the target protein biol ogica
function. These phosphorylatlon events are uItlnateI triggered in response
to a variety of ext r acel | BAGKGRQUNOF EHEIMNVENIHON | o5 of such sti mul i
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a better understanding of the structure of enzymes and other biomolecules associated with

diseases. One important class of enzymes that has been the subject of extensive study is
protein kinases.

[0003] Protein kinases constitute a large family of structurally related enzymes that are
responsible for the control of a variety of signal transduction processes within the cell.
(See, Hardie, G. and Hanks, S. The Protein Kinase Facts Book, 1 and II, Academic Press,
San Diego, CA: 1995). Protein kinases are thought to have evolved from a common
ancestral gene due to the conservation of their structure and catalytic function. Almost all
kinases contain a similar 250-300 amino acid catalytic domain. The kinases may be
categorized into families by the substrates they phosphorylate (e.g., protein-tyrosine,
protein-serine/threonine, lipids, etc.). Sequence motifs have been identified that generally
correspond to each of these kinase families (See, for example, Hanks, S.K., Hunter, T.,
FASEB J. 1995, 9, 576-596; Knighton et al., Science 1991, 253, 407-414; Hiles et al., Cell
1992, 70, 419-429; Kunz et al., Cell 1993, 73, 585-596; Garcia-Bustos et al., EMBO J.
1994, 13, 2352-2361).

[0004]  In general, protein kinases mediate intracellular signaling by effecting a

phosphoryl transfer from a nucleoside triphosphate to a protein acceptor that is involved in



shock, heat shock, ultraviolet radiation, bacterial endotoxin, and HQ2),
cytokines (e.g., interleukin-1 (IL-1) and tunor necrosis factor a (TNF-a)),
and gr owtwofaemarse(e. g., granul ocyte nacr ophage- col onypstriuspéoaiosmsgo f act or
(GMCSF), and fibroblast gromh factor (FGF)). An extracellular stinulus
may affect one or nore cellular responses related to cell growth,
mgration, differentiation, secretion of hornones, activation of
transcription factors, nuscle contraction, glucose netabolism control of
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i ncl udi ng 1t, PDGreceptor and c-Fns play an inportant role in the
mai nt enageaplagyewhicrepingdeviengptimniatiof fsoni@daCS)i anddfikioblest-giewt opoi eti ¢

cells. [Scheij B, Giffjin JD, cogen 2002, 21 4- 3333 illy,
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devel opment of maturée |ynphoid and nyeloid cells [Lyman, S, Jacobsen, S,

gl ood, 1%saﬁscn'9mpn fa00urs, TGs¢t]e. coBtra¢tiane gligessrmetabelisat. KOoriFoli of PFQteig; syntipHs e
omain that is,activated.upon |igand-nedi ated dinerization of the :
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Bot h r eceipeades nouasibgiealkindas@®degenerative diseases, cancer, cardiovascular diseases, \ :
allergies and asthma, Alzheimer’s disease, and hormone-related diseases. Accordingly,
there has been a substantial effort in medicinal chemistry to find protein kinase inhibitors

that are effective as therapeutic agents.

[0006] A family of type III receptor tyrosine kinases including Flt3, c-Kit, PDGF-
receptor and c-Fms play an important role in the maintenance, growth and development of
hematopoietic and non-hematopoietic cells. [Scheijen, B, Griffin JD, Oncogene, 2002,
21, 3314-3333 and Reilly, JT, British Journal of Haematology, 2002, 116, 744-757].
FLT-3 and c-Kit regulate maintenance of stem cell/early progenitor pools as well the
development of mature lymphoid and myeloid cells [Lyman, S, Jacobsen, S, Blood, 1998,
91, 1101-1134]. Both receptors contain an intrinsic kinase domain that is activated upon
ligand-mediated dimerization of the receptors. Upon activation, the kinase domain
induces autophosphorylation of the receptor as well as the phosphorylation of various
cytoplasmic proteins that help propogate the activation signal leading to growth,
differentiation and survival. Some of the downstream regulators of FLT-3 and c-Kit
receptor signaling include, PLCy, PI3-kinase, Grb-2, SHIP and Src related kinases
[Scheijen, B, Griffin JD, Oncogene, 2002, 21, 3314-3333]. Both receptor tyrosine kinases

have been shown to play a role in a variety of hematopoietic and non-hematopoietic



have been shown to play a role in a variety of hematopoietic and

non- hemat opoi eti cnmal i gnanci es. Mutations that induce |igand i ndependent

acti vati omoabodilsT2s8 and c-Kit have been inplicated acutecmushagosBas

| eukemi a (AM.), acute |ynphocytic |eukem a (ALL), mastocytosis and
gastrointestinal stromal tunor (G ST). These nutations include single am no
acid changes in the kinase domain or internal tandem duplications, point
mutations or in-frame deletions of the juxtanmenbrane region of the

r ecept or smalignaggigs+ Mbriatians dleat induice Hgand indencoaent artiydied ofl Epdrtiamt c-Kalut ocri ne

or paracrj I j f _owverex - Wi LT-3 or ¢-Kit.can
co nlto ribut fé&t%z?e? é} éﬂ%ﬁéﬁ%ﬁﬁ"lﬁlﬁgﬁ%ﬁwgéFe?‘%%‘ﬁ’e%%ﬁ? S ’ é,g)&&lfwl?ffoﬁ yéﬁfeu%f@{?g ene,
2002, 21, (83Yn33@3Ytosik @A ghst@idtbBineneees niroér (GISTRPRGE nf@ItRAY include
stinmulating factor receptor (MCSF-1R) which is expressed predom nately in

t he nonocYihglseRARG ¥t shanges Hethg kifapmdomaiyos intenal taplese duplipgtions, point |
- ) - ; i j. y t i . an
i 17 or ont Tapagas OF Ak Selky RN e TRl ORYATE vl DERNE il

i ntrinsi ctokdctiastingdantiiond, ligind depasdeny Gluestrinp on phriagin) stimdli¢ien oflbver i zat i on

of the receptor FIRis is also expressed in non- henmatopoietic cells

i ncl udi ng®PaTated YilgtupriFle i3 pier K cag eantabuip i theundigaantabenetyphEScheijami s

receptor E.,r@riﬂﬂ{ﬁﬂ,t(bﬁéd§¥né e D it 931 ei@hd | eukemi as and its expression is
fit ne, , .

correl ated w netastati ¢ breast, ovarian and endonetri al carci nomas
[Reilly, [0007Bri tciisis ehoodesdbr mhtiaphakablgy,stidlRing ¥iGor tkedptGSM-QSF-1R)

Kaci nski , Mol. R d . 1997, 46, 71-74]. Anoth i bl e
o oot T o i Dirres o p S ARy B Roc ey BaoPBasediert (s LKMAL b,
Sci ence 29RB4 A3, 9@,51@4:1%%8Md§1‘-0ﬁ%n&’@§¥-%£r%% 1Qfe rﬁ?@@iﬁge ﬂgéar%%:%‘x)owth

d PDGFR-b, wh et er odi

subuni ts- PDG-R-a an . ich can Torm hono or ) S upon
| i gand bi #ndi differeMiatian. drike dwvathealfapib@menibgen 44CSABR ®BfaiG@ndnatinele. PDGFR i s

expressed .on ear| temcells, mast cel.l eloid.cells, nesenc cells
and oot Humsaprian B & FEune pa tashdupdice T HinBI265E ot B 55080 MO
3314- 3333]R isWlalsoRi¥Fekbedlin Ras- ReRfopgddRic @Bt BRIidingMnah@ify bRHE 8pkREal usual |y
as a translocation partner with Tel, Huntingtin interacting protein (H Pl)

or Rabapt ¢ehls ankeewsans. yMutatigas insthiswpceptaitarapetbwial iydinkad tamyelns! lenkdPDaFR- a -
ki nase do ifs &%Feskigngsa ! Bi%tgﬁ SRt 'rr?e"ilellstzﬁltcrb?"ertaasl, otvlailnrrzll)nr gnd(eCﬁJdglr‘l)etr{aﬁel nrich, MC
et al., SClencexpress,

carcinomas [Reilly, JT, British Journal of Haematology, 2002, 116, 744-757 and

Kacinski, BM, Mol. Reprod and Devel., 1997, 46, 71-74]. Another possible indication for

antagonists of MCSF-1R is osteoporosis [Teitelbaum, S, Science 2000, 289, 1504-1508.

[0008] = PDGF-receptor (PDGFR) has two subunits- PDGFR-o. and PDGFR-f8, which

can form homo or heterodimers upon ligand binding. There are several PDGF ligands:
AB, BB, CC and DD. PDGFR is expressed on early stem cells, mast cells, myeloid cells,
mesenchymal cells and smooth muscle cells [Scheijen, B, Griffin ID, Oncogene, 2002, 21,
3314-3333]. Only PDGFR-f} has been implicated in myeloid leukemias- usually as a
translocation partner with Tel, Huntingtin interacting protein (HIP1) or Rabaptin5.
Recently it was shown that activation mutations in PDGFR-o. kinase domain are in
gastrointestinal stromal tumors (GIST) [Heinrich, MC et al., Sciencexpress, 2003]

[0009] Cyclin-dependent kinases (CDKs) are serine/threonine protein kinases
consisting of a B-sheet rich amino-terminal lobe and a larger carboxy-terminal lobe that is
largely o-helical. The CDKs display the 11 subdomains shared by all protein kinases and
range in molecular mass from 33 to 44 kD. This family of kinases, which includes CDK1,

CKD2, CDK4, and CDK®6, requires phosphorylation at the residue corresponding to



[ 0009] Cyclin-dependent kinases (CDKs) are serine/threonine protein kinases
consisting of a b-sheet rich am no-term nal | obe and a | arger

car boxy- tworbewal47isebe that is largely a-helical. The CDfstTdiss@say7sthe 11
subdonai ns shared by all protein kinases and range in nol ecul ar mass from
33 to 44 kD. This famly of kinases, which includes CDKI, CKD2, CDK4, and
CDK6, requires phosphorylation at the residue corresponding toCDK2 Thrl QO n
order to be fully active [Meijer, L., Drug Resistance Updates 2000, 3,
83-88]. [CIKDIThH®HONN GRYr cowbeludly dctivé Dviemed, k.5 OmaRedgfanee Bpdares2000n3.subuni t
(e.0., C@l%lln A Bl, B2, D, D2, D3, and E) and a catal ytic ki nase subunit
(e.q. r88]CDK2 CDK4 CDK5 and CDK6). Each different kinase/cyclin pair
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play a critical role in the reqgul ati on of the various phases of this cycle.
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numero_usn% H?g gﬁncers i ncl udi ng breast, colon, hepatocellul ar carci nonas
and gl i omas ? P., Pietenpol, J., Drug Met abol i sm Revi ews 2000, 32,
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fromthe early Gl to S phases of the cell cycle and the overexpressmn of

cyclin E qﬁl&%efb el pelferarian g weeelh ol the deed 0§(‘)‘|‘41@C§ deresuationd ths eilk,
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for cancer ncer Journal 2000, 6,

_}_92 |2|1211.thi:s?(9612] Fémm;ﬂs,ﬁb@o?;dﬂeypﬁﬁl@; ofxt}&hnﬁ)]args camnoingy hssoapﬁ@mm&i s and
-ce evel opment. CDK2 has een i dent | regul at o

t hynocyt @WS@F?H[OW‘F‘?I?HW ing bregst, cgfo On Eﬁi‘ ﬁHf(a‘rJ g%ff”ﬁ‘ nagfn %ll‘r‘?.fﬂ‘?ﬁ ogy
2000, 709py, 3%13? Pr%tté |,3t ie %t%mmgwe%@ 200b] ¥, by3i3pspSHRAEBKe/yMEA h the

progression o apop 0 g 1 not hynocytes, in response to specific st imuli.
| nhi bi ti dhcahpleDiRyk i hkay eolad thmptrgfgrbﬂsmmlfsom tieseaalydpt tosS phasesseflith¢ egdl i n t he
PT (-)t ecti Oc’}cl%fand the overexpression of cyclin E has been associated with various solid tumors.
Therefore, inhibitors of cyclins D1, E, or their associated CDKs are useful targets for
cancer therapy [Kaubisch, A., Schwartz, G., The Cancer Journal 2000, 6, 192-212].
[0012] CDKs, especially CDK2, also play a role in apoptosis and T-cell development.
CDK2 has been identified as a key regulator of thymocyte apoptosis [Williams, O., et al,
European Journal of Immunology 2000, 709-713]. Stimulation of CDK2 kinase activity is
associated with the progression of apoptosis in thymocytes, in response to specific stimuli.
Inhibition of CDK2 kinase activity blocks this apoptosis resulting in the protection of
thymocytes.
[0013]  In addition to regulating the cell cycle and apoptosis, the CDKSs are directly
involved in the process of transcription. Numerous viruses require CDKs for their
replication process. Examples where CDK inhibitors restrain viral replication include
human cytomegakovirus, herpes virus, and varicella-zoster virus [Meijer, L., Drug
Resistance Updates 2000, 3, 83-88].
[0014] Inhibition of CDK is also useful for the treatment of neurodegenerative

disorders such as Alzheimer's disease. The appearance of Paired Helical Filaments (PHF),



thymocytes. [0013] In addition to regulating the cell cycle and apoptosis,
the CDKs are directly involved in the process of transcription. Nunmerous
viruses reqQuise4@iBss for their replication process. Exarpiras:wbsesssCDK
inhibitors restrain viral replication include human cytonmegakovirus, herpes
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targets for various human diseases. Mice that are deficient in Src develop osteopetrosis, or

bone build-up, because of depressed bone resorption by osteoclasts. This suggests that

osteoporosis resulting from abnormally high bone resorption can be treated by inhibiting

Src. Soriano et al., Cell 1992, 69, 551 and Soriano et al., Cell 1991, 64, 693.

[0018] Suppression of arthritic bone destruction has been achieved by the

overexpression of CSK in rheumatoid synoviocytes and osteoclasts. Takayanagi et al., J.

Clin. Invest. 1999, 104, 137. CSK, or C-terminal Src kinase, phosphorylates and thereby

inhibits Src catalytic activity. This implies that Src inhibition may prevent joint

destruction that is characteristic in patients suffering from rheumatoid arthritis. Boschelli

et al., Drugs of the Future 2000, 25(7), 717.

[0019] Src also plays a role in the replication of hepatitis B virus. The virally encoded

transcription factor HBx activates Src in a step required for propagation of the virus.

Klein et al., EMBO J. 1999, 18, 5019, and Klein et al., Mol. Cell. Biol. 1997, 17, 6427.

[0020] A number of studies have linked Src expression to cancers such as colon,

breast, hepatic and pancreatic cancer, certain B-cell leukemias and lymphomas. Talamonti

etal., J. Clin. Invest. 1993, 91, 53; Lutz et al., Biochem. Biophys. Res. 1998 243, 503;

Rosen et al., J. Biol. Chem. 1986, 261, 13754; Bolen et al., Proc. Natl. Acad. Sci. USA



overexpression of CSK in rheumatoi d synovi ocytes and osteocl asts.
Takayanagi et al., J. CHn. Invest. 1999, 104, 137. CSK, or Ctermnal Src
ki nase, plwogpéwnyisat es and thereby inhibits Src catal ytipcTasteogiosysso Thi s
inplies that Src inhibition may prevent joint destruction that is
characteristic in patients suffering fromrheumatoid arthritis. Boschelli
et al., Drugs of the Future 2000, 25(7), 717. [0019] Src also plays a role
in the re |ication of hepatitis B virus. The virally encoded transcription

fact or 98e 81\ P2PdsMspaki etala f@PéMQ@MSe&T ,fl3p7; ¥ a¢sed et ﬂb,nAd)f qaneeévl Ir us.
[ , o]
IEEEIIN R e T e THCE

cancers Scuq)li‘esaﬁ‘l @madvatian Miicesién tdﬁﬁﬁ&%}l@h@mieﬁamavleaimﬁlbﬁamef gro®gli.t ai n
B-cell |eukem as and | ynphonmas. Tal amonti et al Clin. Invest. 1993, 91,

53; Lutz Bensrer @ra&lﬁ?eW%Wd?fﬁyé”ﬁaésﬂ%%al%g al. 563H GrowtnDigt 199738, Bi ol .
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suéges%/s liTﬁgP aptal- ﬁ’f‘ﬁ Bﬂnpg’% }%§gﬁeﬁ5§§?%|an¥ E‘P}éea]?qeﬁddeéﬁ‘@(?fiﬁﬁi}ﬁ%o %éease
such as rllﬂ@&i%k%ﬂn@rghﬂrsighhﬁng 1I}{thé1@1dq&u1®lcytes '\ES\%I?et A992% eutad idf1l. Hek,
Fgr and L have been identifi as inportant nediators of Integrin

signal i n ﬂ9ﬁ ﬁ@é‘llél (thlbmm@ﬁth@se klm@wemcdleﬁorsamay thereforeleasefuBfapltreatin®99, 65,

313. I nhi I 0 hese n 0 re be useful for

treating ?‘ﬂ%ﬁ"g‘ %ﬁsalgg tﬁlz rug(ift fa’t ﬁ”tﬂn%oé)h %(ﬁ\glféuture 2000, 25(7),
717. [002@b23yk 'S%/k@s A Wr@ﬁﬁé‘ﬁnkdeﬂﬁ&?léﬁ%tcrﬂ cﬁb’r%leaianchI fRbiafed| Radk BelFceRl
medi at ed nmast cell degranul ati on and €osini phil activation. Accordingly,

Syk ki nas@gr@daﬂlphlaoélegzjmlphll aetwauoe dsICb@ﬂglglzy,cﬁykdmnﬁm i, imipticgted i carlcms
ast hma. allepgalg dggred%rs n partlcuqar asthima. bft ﬂas been shown that Syk binds to the
- phosphorylated gamma chain of the FceRI receptor via N-terminal SH2 domains and is
~ essential for downstream signaling [Taylor et al, Mol. Cell. Biol. 1995, 15, 4149].
[0023] Inhibition of eosinophil apoptosis has been proposed as key mechanisms for
the development of blood and tissue eosinophilia in asthma. IL-5 and GM-CSF are
-upregulated in asthma and are proposed to cause blood and tissue eosinophilia by
inhibition of eosinophil apoptosis. Inhibition of eosinophil apoptosis has been proposed as
a key mechanism for the development of blood and tissue eosinophilia in asthma. It has
been reported that Syk kinase is required for the prevention of eosinophil apoptosis by
cytokines (using antisense)[ Yousefi et al, J Exp Med 1996, 183, 1407].
[0024] The role of Syk in FcyR dependent and independent response in bone marrow
derived macrophages has been determined by using irradiated mouse chimeras
reconstituted with fetal liver cells from Syk -/- embryos. Syk deficient macrophages were
defective in phagocytosis induced by FcyR but showed normal phagocytosis in response to
complement [Kiefer et al, Mol Cell Biol 1998, 18, 4209]. It has also been reported that

aerosolized Syk antisense suppresses Syk expression and mediator release from

macrophages [Stenton et al, J Immunology 2000, 164, 3790].



phosphoryl ated gamma chain of the FceRl receptor via Nterm nal SH2 domai ns
and is essential for downstreamsignaling [Taylor et al, M. Cell. Biol.
1995, 75,wéb4&)047456023] | nhibition of eosinophil apoptogics/usasshemao
proposed as key nechani sns for the devel opnent of blood and tissue
eosinophilia in asthma. I1L-5 and GW CSF are upregul ated in asthma and are
proposed to cause bl ood and tissue eosinophilia by inhibition of eosinophi
apoptosis. Inhibition of eosinophil apoptosis has been proposed as a key
mechani sif0028] t h&hel farek dprmext (JAK) btecoiimalydfityrosine kowsésmopsistingof JAKLt hnma.
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i ndependent response in bone nmartow derived nmacrophages has been determ ned
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reported that aerosolized Syk antisense suppresses Syk expression and
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include the signal transducer and activator of transcription (STAT)
prot ei ns.(20KL-STAT signaling has been inplicated in the mediation of many

sbnor ! (e FRRFOPERS, SRS o LSS SR APLATR, L PRI ) seaces

such as tr | ant 1 &j ec | anyotrophic | ateral
scl er osi predotnintly ¢dpeessed Rirtesiasopaictioeklls. aRAK S bl exlclasive] i éorthie @loogaan -
mal i gnanci es such as | eukeni as and | ynphormas. The pharmaceuti cal
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JAKI , JAKZ, are ubl qui Sy expresse
predom nagkh YhS¥PisesS@Hehdont SARARBOMRE ¥.CsighAllr. [STAKS ebAlBRogwe6| 2Bi2vel y to

t he conmon
2180 (2000)].
[0027]  Cross-linking of the high-affinity immunoglobulin (Ig) E receptors of
sensitized mast cells leads to a release of proinflammatory mediators, including a number
of vasoactive cytokines resulting in acute allergic, or immediate (type I) hypersensitivity
reactions [Gordon et al, Nature 346, 274-276 (1990) & Galli, N. Engl. J. Med., 328, 257-
265 (1993)]. A crucial role for JAK3 in IgE receptor-mediated mast cell responses in vitro
and in vivo has been established [Malaviya, et al, Biochem. Biophys. Res. Commun. 257,
807-813 (1999)]. In addition, the prevention of type I hypersensitivity reactions, including
anaphylaxis, mediated by mast cell-activation through inhibition of JAK3 has also been
reported [Malaviya et al, J. Biol. Chem. 274,27028-27038 (1999)]. Targeting mast cells
with JAK3 inhibitors modulated mast cell degranulation in vitro and prevented IgE
receptor/antigen-mediated anaphylactic reactions in vivo.
[0028] A recent study described the successful targeting of JAK3 for immune
suppression and allograft acceptance. The study demonstrated a dose-dependent survival
of Buffalo heart allograft in Wistar Furth recipients upon administration of inhibitors of

JAK3 indicating the possibility of regulating unwanted immune responses in graft versus

host disease [Kirken, Transpl. Proc. 33, 3268-3270 (2001)].



cyt oki ne receptor gamma chain (gc) and is activated by JJL-2, 1L-4, IL-7,

I L-9, and JJL-15. The proliferation and survival of nurine nmast cells

i nduced byol2bechsaasd JIL-9 have, in fact, been shown to lpeTdspasdsrsto on
JAK3- and gc- signaling [Suzuki et al, Blood 96, 2172- 2180 (2000)]. [0027]
Cross-linking of the high-affinity i munoglobulin (1g) E receptors of
sensitized mast cells leads to a rel ease of proinflamuatory nedi ators,

i ncludi ng a nunber of vasoactive cytokines resulting in acute allergic, or

i medi at el0029be |I¥-%Wém§@1r&,,TATxnhp§phpeg@iqnd?g bp@mwg%ed ailtlge?)mmhaiisnﬁ%_, |
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vivo has peaiflaaghably SficidndsVa Ry ytviveh agd synBvRtheiis BicRRAY S stRest.th&ommun.
257, 807-813 (1999)]. In addition, the prevention of é{pe I )
hyper sensfig¢as¢.+ I hag hean demostrpted (thed Tard—medistngd assivationaf dlA/SHAB pathwery is

Il -acti i .nhiei 1] J S een [ ted [ Mal avi ya
ot ol . YRR chidlph el fuil RbLSEE 1 §oTal Bt e SRR FEERK ot B O
JAKS i nhi &ipressad imaHe RA stoniusi [Melldr-Icegen bLdl AL iIanudbl. 164,r389a390P (200D, ed
| gE recep r(} nti gen- medi at ed anaphyl actic reactions in vivo. [0028] A
recent st {@9 ﬁes 2iliel anpotephic datera] sclqrasis Ak ism fatakaeuredecengraiive
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STAT- phospoaty! atsigfl ﬂﬁ%dﬁ@&%nﬂ@@ﬂi%@ﬁ?&%(ag%ﬂﬁﬁ%n mﬂ@pgmihy%@'axmw early

and | ate stages of rheumatoid arthritis Up-regulation
pr oi nf | anfPiaaBiopg ofheok itheeRAK farmdy kipassi Resutsdony nosdeat sthdyisupgestedithe

h terjstig.of .the disease. lt een.denostrated that - 4- nedi at ed
et vat | ool oS R fhe LA SE BB R e es e LIl ( 5k
1 & 3) angnideatvithlspécifis sEbitdrs tordréduReHasT IQNRnEX B RSe8d et 1, ENR. Chcer ‘
synovi um%Her-Ladner et al, J. Immunol. 164, 3894-3901 (2000)]. [0030]

Fani | i al Bt ]r5_(§8h]i5§2l(b§?%9r)hl TAJE} epegEicrofmausys wereshpwn & inhéhit bdegener at i ve
?n! zgr 3\:; e&éﬁ(%%hfc %O%O&JA%){%)%;IC@E% c%ﬁtlfngg b%U]ﬂ) %Aﬁ\%b\él, i@l;l@?&?ﬁl\sﬂ& FALS
MOLT-3 and HL-60.
[0032] In animal models, TEL/JAK2 fusion proteins have induced myeloproliferative
disorders and in hematopoietic cell lines, introduction of TEL/JAK?2 resulted in activation
of STAT1, STAT3, STATS, and cytokine-independent growth [Schwaller, et al, EMBO J.
17, 5321-5333 (1998)].
[0033] Inhibition of JAK 3 and TYK 2 abrogated tyrosine phosphorylation of STAT3,
and inhibited cell growth of mycosis fungoides, a form of cutaneous T cell lymphoma.
These results implicated JAK family kinases in the constitutively activated JAK/STAT
pathway that is present in mycosis fungoides [Nielsen, et al, Proc. Nat. Acad. Sci. U.S.A.
94, 6764-6769 (1997)]. Similarly, STAT3, STATS5, JAK1 and JAK2 were demonstrated
to be constitutively activated in mouse T cell lymphoma characterized initially by LCK
over-expression, thus further implicating the JAK/STAT pathway in abnormal cell growth
[Yu, et al, J. Immunol. 159, 5206-5210 (1997)]. In addition, IL-6 —mediated STAT3

activation was blocked by an inhibitor of JAK, leading to sensitization of myeloma cells to

apoptosis [Catlett-Falcone, et al, Immunity 10 ,105-115 (1999)].



I ncreased upon treatnent with a JAK3 specific inhibitor. This suggested
that JAK3 plays a role in FALS [Trieu, et al, Biochem Biophys. Res.
Conmmun. 28§,208242856( 2000)] . [0031] Signal transducer anegcaaiskedtodrs3ef
transcription (STAT) proteins are activated by, anong others, the JAK
famly kinases. Results forma recent study suggested the possibility of

i ntervention in the JAK/ STAT signaling pathway by targeting JAK famly

ki nases with specific inhibitors for the treatnent of |eukem a [Sudbeck, et
al , din.[0G34icer ORekinaSe fahTBOelliE®Pest kIAR)-dssod AES ceipekedil ormorgwaids wer e
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hemat opoi etic cell Tines, introduction of TEL/JAK2 résulted in activation
of STATI ,J. 399635, BBBATEI3aand ROKakRhe-kimdeRENedl (Iguogehal], Sc Bigdl Clearn. et al |

EMBO J . 17, 5321-5333 (1998)]. [0033] Inhibition of JAK and TYK
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i mplicating the JAK/ STAT "pat hway in abnormal cell growth [Yu, et al, J.
| mmunol . fubgjons20dudirg Bhe-iedirkd formatiqn af a¢tiorstredyfibegs ambiicak aheSTrsT 3

activation was bl.o d an J.ahi bi JAK, | eading to s | t,Lezation of
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(1999) ] . [084]319Rhishiaas el f BEBS Ye@f199M! £42$18-134)Rha-in g6 @atepuREos of | ed- coi |
form ng protein serine/threoni ne kinase which is believed to be an

ef f ect or 1oyosRuphesphatesedKivmura et@tp&@@%@%ﬁé@%ﬁé latglet sdvadRss pl
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29051- 290fioudVbxirauli (B erail., FENBQed., 199861407 £83- P20 SthPadilin-ihddead asspordes af ,
aortic smooth muscle cells (Seasholtz et al., Cir. Res., 1999, 84, 1186-1193), hypertrophy
of cardiomyocytes (Kuwahara et al., FEBS Lett., 1999, 452, 314-318), bronchial smooth
muscle contraction (Yoshii et al., Am. J. Respir. Cell Mol. Biol., 1999, 20, 1190-1200),
smooth muscle contraction and cytoskeletal reorganization of non-muscle cells (Fukata et
al., Trends in Pharm. Sci 2001, 22, 32-39), activation of volume-regulated anion channels
(Nilius et al., J. Physiol., 1999, 516, 67-74), neurite retraction (Hirose et al., J. Cell. Biol.,
1998, 141, 1625-1636), neutrophil chemotaxis (Niggli, FEBS Lett., 1999, 445, 69-72),
wound healing (Nobes and Hall, J. Cell. Biol., 1999, 144, 1235-1244), tumor invasion
(Itoh et al., Nat. Med., 1999, 5, 221-225) and cell transformation (Sahai et al., Curr. Biol,,
1999, 9, 136-145). More specifically, ROCK has been implicated in various diseases and
disorders including hypertension (Satoh et al., J. Clin. Invest. 1994, 94, 1397-1403; Mukai
et al., FASEB J. 2001, 15, 1062-1064; Uehata et al., Nature 1997, 389, 990-994;
Masumoto et al., Hypertension, 2001, 38, 1307-1310), cerebral vasospasm (Sato et al,,
Circ. Res. 2000, 87, 195-200; Miyagi et al., J. Neurosurg. 2000, 93, 471-476; Tachibana
et al., Acta Neurochir (Wien) 1999, 141, 13-19), coronary vasospasm (Shimokawa et al.,
Jpn. Cir. J. 2000, 64, 1-12; Kandabashi et al., Circulation 2000, 101, 1319-1323;
Katsumata et al., Circulation 1997, 96, 4357-4363; Shimokawa et al., Cardiovasc. Res.



FEBS Lett. 1996, 392, 189-193), protein kinase PKN (Amano et al, Science
1996, 277, 648-650; Watanabe et al, Science 1996, 277, 645-648), and citron
and ci t r omokbevare2s¢Madaul e et al Nature, 1998, 394, 491pé94is20031s5€ et al
FEBS Lett. 1995, 377, 243- 248). The ROCK fam |y of kinases have been shown
to be involved in a variety of functions including Rho-induced formation of
actin stress fibers and focal adhesions (Leung et al, M Cell Biol. 1996,
16, 5313-5327; Amano et al, Science, 1997, 275, 1308-1311; Ishizaki et al,
FEBS Let t20019877,162047; UiBndRnp cant, J. Rhdoweccd A4t 1340 1824-hYH: Maspmospérat ase
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Cel | Bi 0l12738%%aucdéh,(HbRD%t 42 ALNch. OphmblndlvZE1on1 11-11018; Rbo 8t ql., Makesr. Med. -

1999, 5, 221-225) and cell transformation (Sahai et al, Curr. Biol, 1999,
9, 136- 14351thegiok Epel 1200142 1038 Natspdansmensh musele gell pralifprations

it . RGN . _ - OLip

nvear - (OUORA QLS CHRRRAS, Ry 0BT S £N8A07 IOl i eyl o

Uehat a etThabmbNEtur 8idlID], BB 348-390; B@%r ahpAmnbiRiyavl. #eart€lipe rRignigl.on,

2001, 38,..1307- , by, al Sato et al, O . 2000, 87,

T05- 200, WJadio S1 i-H/ONERse 60 Gonterantothy 10k 2650 Hheti Sabmd hotn, -

Acta NeurOghiihqdNV8&0Y), 189 9R4-284% ,mﬁo%al%@al,hyﬁél%@?ﬁy KASRSPESIN, THiMyane et
Cr. J. 2000, 64, 1-12; I et al,

al, Jpn. . J. ; ‘Kandabas C'rcul ation 2000, 101,
1319- 1323t99Ra2 B a2 7é23(ISah et alc Jl Bidl.other9d996,9%'], 2B33-343606; Kenalmoketnva et

ool el Fs IR0 e e I il dnumd G078 Ther 200, 277 TR
8625), malignoma (Itoh et al., Nat. Med. 1999, 5, 221-225; Genda et al., Hepatology 1999,
30, 1027-1036; Somlyo et al., Biochem. Biophys. Res. Commun. 2000, 269, 652-659),
ischemia/reperfusion-induced injury (Ikeda et al., J. of Surgical Res. 2003, 109, 155-160;
Miznuma et al. Transplantation 2003, 75, 579-586), endothelial dysfunction (Hernandez-
Perera et al., Circ. Res. 2000, 87, 616-622; Laufs et al., J. Biol. Chem. 1998, 273, 24266-
24271; Eto et al., Circ. Res. 2001, 89, 583-590), Crohn’s Disease and colitis (Segain et al.
Gastroenterology 2003, 124(5), 1180-1187), neurite outgrowth (Fournier et al. J.
Neurosci., 2003, 23, 1416-1423), Raynaud’s Disease (Shimokawa et al. J. Cardiovasc.
Pharmacol. 2002, 39, 319-327), and atherosclerosis (Retzer et al. FEBS Lett. 2000, 466,

70-74; Ishibashi et al. Biochim. Biophys. Acta 2002, 1590, 123-130). Accordingly, the

development of inhibitors of ROCK kinase would be useful as therapeutic agents for the
treatment of disorders implicated in the ROCK kinase pathway.

[0035] ERK2 (extracellular signal regulated kinase) is a member of the mammalian
mitogen-activated protein (MAP)1 kinase family. (MAP)I kinases are serine/threonine
kinases that mediate intracellular signal transduction pathways (Cobb and Goldsmith, J

Biol. Chem., 1995, 270, 14843; Davis, Mol. Reprod. Dev. 1995, 42, 459) and are activated

10



al., CGrculation 2002, 105, 1545-1547), bronchial asthma (Chiba et al,
Conp. Biochem Physiol. C Pharmacol. Toxicol. Endocrinol. 1995, 11,

351- 357; Wbi2bas/at2sal , Br. J. Pharnmacol. 1999, 127, 597- @Q@usGhisharsss al ,
Br. J. Pharmacol. 2001, 133, 886-890; lizuka et al, Eur. J. Pharnacol.
2000, 406, 273-279), pretermlabor (Niro et al, Biochem Biophys. Res.
Commun. 1997, 230, 356-359; Tahara et al, Endocrinol ogy 2002, 143, 920-
929; Kupittayanant et al, Pflugers Arch. 2001, 443, 112-114), erectile
dysf unct ibymit&dens ahe grostth eﬁzhc,torNaBokelktmysr 001 Kidney Tn9199R 49M 187y efemders J.

| Physi_ol t al
gﬁt hal hot. h%@%’o l%fisf’]faﬁli gafﬁ L@%‘é%ﬁmal%ﬁ&ga ¢ Fi)‘JﬁY‘?fg?tﬁ’S “fﬁ\ﬂ%?amsscl_ 2001,
42, 1029- a%@%ﬁ)addm%qy |E?<VK§ RAGd2 tﬂymkqnﬁfelhltemabll mﬁarsej a8 pf SRinaRikava et al
Card| ovasc. Res. Ji, 169-177; Morishige et al Arterl oscl er. Thronb.
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hyper t r opfiyaibiesididtian, 1 op@l sacthafle’land @hﬁmorgraﬁﬁnotéﬁ SyntHekRODEfi7228 e Sah
etal, J. Biol. Chem 19 6, 271, 31185-31190; Kuwahara et al, FEBS Lett.

1999, 452, Cell 1994 76yA02Y. Hea asul.afcienge 1894|265 BA8rRairgeaud @ 7t., J §648- 8625)
| i | 25 t ol
To09°" 90 Chesh 399820 1l Sl upe DR L2 A Aca‘ie%qavﬁ%é%s 25500, %

269, 652-1B59)). Tnsohemst @RE@@[refaUﬁmm by\ghitogehs amdtgwfw(hl fserdns Bokaheyel ef of

Surgi cal Res. 2003, 109, 155-160; M znuma et al Transplantation 2003, 75,
579- 586) ,dleKiddrt A99&¢#2f LA on (Her nandez- Perera et al, Grc. Res.

2000, 87, 62 fy ;

6 g ey 80 e A,

(Fourni o ot ol 1. Nourasct: 2008 53, -1416- 14557, -Raynand s b sagse
se

(SEu rmka\l/ME&l (@mdgrsopgt 2l Hraey 18&%&%’%@51 IO¥HY, 2’3§Cle%0f9&§%7§% 4%

ather osc %5 Op"tl vhtRa, WK?%Z 15r§%§slrﬁnty re%ﬁ%&rcﬁr@%ngglcﬁﬂhnénﬁ@ evalﬁl et al

Bi ochim Aéta 20 123-13 cordingly el opnent
of i nhi bikiasss Rﬁkmlbada&mlmwzdl Ki’éemsk?ﬁ,ﬁ 27R, 13348 MAPKARNRoubor t he

treat nentet (c)zE., g'lel? ?é&ﬁ r7§, 1(55%} aC 3ttreagscn?)tlg)rrl1 ?ac't?ogs]éuclili zpsa&FFi)aiaq}lAga%ud et al., Mol.
Cell Biol. 1996, 16, 1247), Elk-1 (Raingeaud et al., Mol. Cell Biol. 1996, 16, 1247), c-Fos
(Chen et al., Proc. Natl. Acad. Sci. USA 1993, 90, 10952), and c-Myc (Oliver et al., Proc.
Soc. Exp. Biol. Med. 1995, 210, 162). ERK2 is also a downstream target of the Ras/Raf
dependent pathways (Moodie et al., Science 1993, 260, 1658) and may help relay the
signals from these potentially oncogenic proteins. ERK2 has been shown to play a role in
the negative growth control of breast cancer cells (Frey and Mulder, Cancer Res. 1993, 57,
628) and hyperexpression of ERK2 in human breast cancer has been reported (Sivaraman
et al., J Clin. Invest. 1997, 99, 1478). Activated ERK?2 has also been implicated in the
proliferation of endothelin-stimulated airway smooth muscle cells, suggesting a role for
this kinase in asthma (Whelchel et al., Am. J. Respir. Cell Mol. Biol. 1997, 16, 589).
[0037] Glycogen synthase kinase-3 (GSK-3) is a serine/threonine protein kinase

- comprised of a and f isoforms that are each encoded by distinct genes [Coghlan et al.,

Chemistry & Biology 2000, 7, 793-803; and Kim and Kimmel, Curr. Opinion Genetics
Dev., 2000 10, 508-514]. GSK-3 has been implicated in various diseases including
diabetes, Alzheimer’s disease, CNS disorders such as manic depressive disorder and

neurodegenerative diseases, and cardiomyocyte hypertrophy [PCT Application Nos.: WO
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[ 0035] ERK2 (extracellular signal regulated kinase) is a nenber of the
manmmal i an m togen-activated protein (MAP)I kinase famly. (MAP)I ki nases
are seri ngbtbesamisee ki nases that nediate intracel |l ul ar peirgrsadostos@aeduct i on
pat hways (Cobb and Goldsmth, J Biol Chem, 1995, 270, 14843; Davis, Mol
Reprod. Dev. 1995, 42, 459) and are activatedby mtogens and growh factors
(Bokeneyer et al. Kidney Int. 1996, 49, 1187). Menbers of the MAP ki nase
famly share sequence simlarity and conserved structural domains, and, in
addi t i on 9BRKand W2 008867 Siend Kiaq(ed uh, NCedrBwh 200k 1nasEY7-143d Tp88 ki nases.

JNKs and p38 kinases are actjvated in response to t pro-infl t.

cyt oki ne lﬁﬂﬁélaﬁnﬁs%@eﬁ?w rth%gbﬂoﬁmi,Opfﬁaggﬂf%fgqﬂﬁlﬂlcgfS’%%%éiggpaéﬁg%%élgr%eat
shock, hWEQ@@ﬂ-@ {alyY a rolb! CRK 98 bdeadbaid t@@hokﬂl‘@flﬁﬂeﬁﬁ@%&ﬂd@% and
inhibitors of protein synthesis (Derijard et "al, Cell 1994, 76, 1025; Han
et al, SciceviteollDumbaes reflBoryRadicipsadtiesstprateinsingdidg glghegen syabsse, 270,
7420; Shapi.ro.apnd Dinarello, Proc. Natl.. Acad. Sci., USA 1995 12230).
In contrad ich EF%E%”‘% ﬁmg&gi SP4Y'R8 DESPSPATY EYHILCOsRY SYFRGR ¢ ee{chfi?tggl{%%okeney)er
et al, KidaryatddrotedDP8u, tHOgentiBifderigtidR 3dtoiRhetehin, fhe\WaGhNominsitadtichut ed

protein kinase that achieveS maxi mum activity when both Thrl 83 and Tyrl 85
ar e phosphaoyé A8 abwell he AlpstitratahyavsrRxki, haatshkéknfasor- IVEKIn (cAnsie cguyD, et

al ., Nat 1990, 343, 1. Cr t.al, Scien . .258, 478) .
o G990 R8s, SRk CLote Sl SELSCE 1052 250, D), pon
protein ki ﬁﬁ‘lﬁ?ﬁxeﬁ%gﬁgn,ggf)?fe%ﬁ &tffef’elntiat%ors, @h@heve%ﬁ@nt.lgg& 270, 18848) and

MAPKAP2 (Rouse et a 1994, /8, 1027), and transcription factors such
as ATF2 ([me38igealida GSKaB meliizited ahwayBihet is rdloea fardhe rRatment &l tkpe I( Rai ngeaud

etal, Mol Cell Biaol 1996, 16, 1247 c- Fo en et al, Proc. Natl. Acad.
Ser " USA i, Besin s Salng Tk 1] o1 s gl ind BGieeh By B ol
Med. 199%yndlls Afshk thEREGWaS, 65K & Houasid RaMatdodele iafulinindnag/ Raf
dependenfs,?lgat hS\ays l\/bo?ilé‘g1 eatsl al, Sci ence.19§§_, a260, 1661581; ~and may hel p
rel ay theigiahndbsndllyothetrhressaceofiasilinglapses srtubigioniof GSfobaneiatedERK2 has been

Tl S R A e A et I A
147" B Ssekagubgcptis nen gemLcmbi e el b sisaeel .
Cross et al., Biochem. J. 1994, 303, 21-26); Cohen, Biochem. Soc. Trans. 1993, 21, 555-
567; and Massillon et al., Biochem J. 1994, 299, 123-128]. However, in a diabetic patient,
where the insulin response is impaired, glycogen synthesis and glucose uptake fail to
increase despite the presence of relatively high blood levels of insulin. This leads to
abnormally high blood levels of glucose with acute and long- term effects that may -
ultimately result in cardiovascular disease, renal failure and blindness. In such patients,
the normal insulin-induced inhibition of GSK-3 fails to occur. It has also been reported
that in patients with type II diabetes, GSK-3 is overexpressed [see, PCT Application: WO
00/38675]. Therapeutic inhibitors of GSK-3 are therefore potentially useful for treating
diabetic patients suffering from an impaired response to insulin.
[0039] GSK-3 activity is also associated with Alzheimer’s disease. This disease is
characterized by the well-known [3-amyloid peptide and the formation of intracellular
neurofibrillary tangles. AP peptides are derived from the amyloid precursor protein (APP)
by sequential proteolysis, catalysed by the aspartyl protease BACE2, followed by
presenilin-dependent y-secretase cleavage. It has been demonstrated that antibodies against

B-amyloid plaques can slow cognitive decline in patients with Alzheimer’s disease (Hock

et al., Neuron, 2003, 38, 547-554), and thus other f-amyloid-lowering strategies (e.g., the
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proliferation of endothelin-stinulated airway snooth nuscle cells,
suggesting a role for this kinase in asthma (Welchel et al, Am J. Respir.
Cel I Mol WBoabos/ok983¢6, 16, 589). [0037] d ycogen synt hasepkirnas®s83(s@K-3) is
a serine/threonine protein kinase conprised of a and b isoforns that are
each encoded by distinct genes [Coghlan et al, Chem stry &Bi ol ogy 2000, 7,
793-803; and Kimand Kimrel, Curr. Opinion Genetics ev., 2000 10, 508-514].
GSK- 3 has been inplicated in various diseases including diabetes,

Al zhei nerdeselbpseatef, agENS celpaber cfeinbiblstirrgtﬁ-amympe:pti;ﬂepweslsii bcelsdfuﬂ;irrttier and

neur ode eneratlv i seases, . .and c te hypertro [ication

Nos. : g fﬁém%/%%ﬂ?%e ﬁf&hﬂ% é?votla@flg curpgde eng ive 1S. 151,

117- 130] AJ&iﬁéﬁal aﬁ%ﬁl%fﬁhﬁa@séﬁgm&fém% RS HE PPk iQn Of
al - ppay a role. K—

certain cell sig I ng pat hways inh which has been
found to \plmoh (aois/pretsphaplatodomdbabenilsgenand thus pgaits eapblmtieinhibitingghel at ory

prot eins. e rot.ei.ns cl ude. gl ycaoge t has whi ch the rate
P 1 ng IREReeRUEeT s ForPrgyR R e el BS Cenionf 5 dlopine
associ at eflsdikOhfd SthdiFPsychidie aﬁﬁ@l@uﬁoﬂ@éh%@fdﬂ%ﬁﬁ@rcfe?sﬁ or b-catenin, the
translation initiation factor el F2B, "as well as ATP citrate Iyase axin,

heat shodR04@kt 0IGSK-3¢s Bngwn @Mphmmhempm dite3EPRall afithesigatli ver se
protein targetsci Ilcat cell ul ar metabolism
prolifer aIPP‘g ]él‘ln? SPete }ngf%sg?fl °§§§@5%ﬁ%§§ {Wﬁ?ﬁ LtlI n a GSK-3 nedi at ed
pat hway tﬂyg%rph%s;ﬂﬁﬂrﬁu@dﬁoffnaru ihfeelld [IerksBRd e, W%ni Bioth 38984, 1077-86;

i nsulin-induced signhaling |leads to cellul ar glucose upt ake and glycogen

synt hesi sandAprgngleeh esalp MeripiyporcifdB &, 323 -hilg diheradoreegiKat aetivety promotes
i nsul i n- '#&g&ﬁgn gf ﬂ{%qileu oIH‘BthQ}M fﬁglw%cﬁéggﬁ eestsB{m olf%f%ﬂe]nﬁeﬂ"gﬁga%e ﬂmag’ | tion

of GSK-3 Iate osp oryla an i"on of “glr'ycogen synthase.

The i nhi hil§o beenGhowsbkhaB GSEAE $adilitaied GYRIBHOCEsging @0d eiat 8 YIBKIGShisibamd - gl ucose
upt ake [KI ein et al, PNAS 1996, 93, 8455-8459; Cross et al, Biochem J.
1994, 303 lithiym) syibitser e sempEERg of Aﬁdzeptltiwhgoughglgesmh@ltlom@aGSIé@mthhd

Massi | | on et(la ]\Zét%tre%(lﬁg 1?%? 2135 th 4’Th%% the ﬁg\‘l?'el 211%%1’{ o'f_b W%&%o C;'rs‘uﬁh e\éllogl%tl ¢

patient, er Frn"Tesponse 15| alre and

gl ucose wptwetnl @i the teduttittr efase felampioh ef xuhszlom }Iﬁlﬁ@ih@%nﬂfrle\ﬁﬁﬁaﬁllw&hlyglbd ,gh
bl ood levels of insulin. This |eads to abnormally high blood |evels of

gl ucose \ine Rathelpeicabbailmaskyof Alzheimer sdisense rrad wenld alS0 be useful for the

.treament of other psychotic and neurodegenerative disorders.

[0041] Another substrate of GSK-3 is B-catenin, which is degradated after
phosphorylation by GSK-3. Reduced levels of B-catenin have been reported in
schizophrenic patients and have also been associated with other diseases related to
increase in neuronal cell death [Zhong et al., Nature 1998, 395, 698-702; Takashima et al.,
PNAS 1993, 90, 7789-93; and Pei et al., J. Neuropathol. Exp 1997, 56, 70-78].

[0042] GSK-3 activity is also associated with stroke [Wang et al., Brain Res 2000,
859, 381-5; Sasaki et al., Neurol Res 2001, 23, 588-92; Hashimoto et al., J. Biol. Chem
2002, 277, 32985-32991].

[0043] The AGC sub-family of kinases phosphorylate their substrates at serine and
threonine residues and participate in a variety of well-known signaling processes,
including, but not limited to cyclic AMP signaling, the response to insulin, apoptosis
protection, diacylglycerol signaling, and control of protein translation (Peterson et al.,
Curr. Biol. 1999, 9, R521). This sub-family includes PKA, PKB (c-Akt), PKC, PRK1, 2,
p70%%, and PDK.
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ultimately result in cardiovascul ar di sease, renal failure and blindness.
In such patients, the normal insulin-induced inhibition of GSK-3 fails to
occur. |twbasosassmebeen reported that in patients with typaskiosdsmbet es,
GSK-3 is overexpressed [see, PCT Application: WO 00/38675]. Therapeutic
inhibitors of GSK-3 are therefore potentially useful for treating diabetic
patients suffering froman inpaired response to insulin. [0039] GSK-3
activity is also associated with Al zheinmer's di sease. Thi's disease is

char act er[i08441 by AKE (aked knomoasrPEB anRhoPH trept & saimeribirephime postemtkimase,of

t |1 ul f | | d . derived f t
Lyl ar - dihs B g ot ook ngn i RS B iERe S s Aane b URTRAL S ¢ e
aspartyl Juighfarsms pGHRia, 10! NoNRA1990, RhESBMA)] mﬂﬁpz@e&tazgo%e&gee& aze

cleavage. It has beén déronstrated that ‘anti bodi es agai nst b-anyl o
pl aques 000sfR3263BO); (Nardikewank., ehalpat NamosiJ000, A, 2&?—\5 A836,5. diksBase

(Hock et al, Neuro 2003, .3 d, t hus her | oj d-| oweri ng
strat egi EONREISES an &h@ R}f)‘“ﬁfémnﬁquaﬁéh O ’flasf’r‘ilﬂ f}%’?nﬁf %- anyl oi d
pept i de) Rk hal ueiol! Thfbetlétﬂoﬁﬁse@ftm% ARTAIZRE(AREL], szqh@esasnev@nd ot her
psychotic and neurodegenerative disorders. Additionally

neur of | brbelenamorllemsg[f@s[(@mgd Q. Iﬂrperl‘ﬁﬁbé‘-pﬁd)rsﬂ ﬁ%ﬁl%éﬁr%&%ﬂ) n which

i bi Rk ReP ShoLer STt B% e 4 Saope 0t BEr LRRIREBEER  n (e

treat mentp mfs%o i#dseidodBWhish dte'is@'ﬁﬂr@s@&ﬂby)plﬁtﬁphﬂﬁiy@ n@tsit@l amas"ee(mm)agme rative

di sorders 40] GSK-3 i s known to phos horé{l ate these abnornal sites in

cell and Sélmtﬁmomewt faawwwh@ﬁelawl egived erovih fast (BDGHY, 158¥8 shown to

pr event e nt

B o oy BFUPHERRROGE 3hd ARuBLIKE oWl S IGRIY FRBGy B, Ry, CoRBIR!
3251- f55]b 19|D|He]2f1(596-1|6®b§ (Blgﬁm?]mgs tB/AprSofmt4339];gEm;76ﬁ628aﬁ30)] laﬂp&l binding .
neurori pri a tang es an t he rogre on Q Al zhei me S | |t

al so beerfodkp Rﬁclomn E@Kloéesfté?élﬂogft&?“e%f z%fﬁ"ﬁ t‘e)F %%fi‘ar@e%hﬂmf: ﬁacf %éfﬁ 2

i nhi bi t or f uhthe
i nhibiti 01?1 f?ﬁd&féﬂg ?g%ﬁe{ ﬁﬁgom%ﬁ?gﬁz 3&6%21%%22%%13@#%8; gt he

devel opneHhir369, andﬁiﬂnmﬁoﬁos t}@fAKa‘SKscffommul a@ dnd 3y sepedtiveyr A beconédhscfiyoh of the

Pl e Rk ShitaF P 06 DEaRiafiion o PRI PP IO °!

C-terminal tails of AKT-1, -2 and -3 respectively, in order to yield a fully activated AKT

enzyme.
[0045] Once localized to the membrane, AKT mediates several functions within the
cell including the metabolic effects of insulin (Calera, ML.R. et al., J. Biol. Chem. 1998,
273, 7201-7204) induction of differentiation and/or proliferation, protein synthesis and
stress responses (Alessi, D.R. et al., Curr. Opin. Genet. Dev. 1998, 8, 55-62,).

[0046] Manifestations of altered AKT regulation appear in both injury and disease, the
most important role being in cancer. The first account of AKT was in association with
human ovarian carcinomas where expression of AKT was found to be amplified in 15% of
cases (Cheng, J.Q. et al., Proc. Natl. Acad. Sci. U.S.A. 1992, 89, 9267-9271). It has also
been found to be overexpressed in 12% of pancreatic cancers (Cheng, J. Q. et al., Proc.
Natl. Acad. Sci. U.S.A. 1996, 93, 3636-3641). It was demonstrated that AKT-2 was over-
expressed in 12% of ovarian carcinomas and that amplification of AK'T was especially
frequent in 50% of undifferentiated tumours, suggesting that AKT may also be associated

with tumour aggressiveness (Bellacosa, et al., Int. J. Cancer 1995, 64, 280-285).
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treanent of other psychotic and neurodegenerative disorders. [0041] Anot her
substrate of GSK-3 is b-catenin, which is degradated after phosphoryl ation
by GSK- 3.wBedwmadcssevel s of b-catenin have been report e@cirnuss@Biozsphr eni c
patients and have al so been associated with other diseases related to
increase in neuronal cell death [Zhong et | , Nature 1998, 395, 698-702;
Takashima et al, PNAS 1993, 90, 7789-93; and Pei et al., J. Neuropathol.
Exp 1997, 56, 70-78]. [0042] GSK-3 activity is also associated with stroke
[Z\é\ang et [6047] Br BKA (Riss k20G6a,as 8Ad/P-88knbent Pastaki kiraseahgs HeensliwiReos 2001,
588-92; Hashinoto et al, J. Biol. Chem 2002, 277, 32985-32991 0043
The AGC JE@Uatsmany Vipl ﬁ’?’ﬁ%‘é‘@@‘ﬂﬂggﬁﬁ’&?@y g{eéa%toﬁgihr SNGHEPSAIR Z‘é’ Tat s!arl Le an!:l
threonin rélﬁﬁfaﬁHﬁsdlﬁQfénH%ﬁéﬂ ?ép?@&&tlif@ftﬁacﬂéﬂ is8&r¥ti&M, n\é@ﬂohal“d%ﬁ‘#@y Shéthetyi ng

processe including, but ndt Timted to cyclic AVP s ghal i ng, the response
to i nsul icontraguidipy el moplit@etbas,J., diemlegdny@eE‘l@l 1§9@n5al285r@94)arﬂi<@®mrol of

protein transl at.i Pete et a Curr 9 Thi s

sub- f ami I%f fﬁfﬂ%}ﬁhfg e“% wﬁ&sﬂeemzxmwo ﬁ@%éy“ﬁﬁ&?um‘ﬁ% E‘?‘g@@ﬁ? ‘318“?5‘[9{8 [ 0044]
AKT (al SQe%ﬂﬁ’Mﬂ/ ﬁx%uﬁilﬁ@w@l&:hlé’e@tﬂﬁhhﬁi @} catdlySie sibanit) €binginplootAMP Ki nase,
has been shown to be overexpressed in several types of cancer and is a

medi at or (efizymerativatéa)] the g um}yitlg ﬁ@bl{nthldwaq)caate Arom Mgtregwatenombunitsito y3dd 34) ;

( Yuan, et at co e 4- 233 h, J
Neur osci t%%’de S%ﬂe/%ef?%fg% QlQ/IC h(t:gérrér Fé‘éé%)gﬁe'ﬁ({kwg a Re ecgét ?I n
honol ogy 4(44313%] e hiee i’solférﬁﬁscﬁ’ tmlquuau@ai 0-Bakd ' O-@i Have begi on. Three

i soforms of human AKT ki nase (AKT-1, -2 and -3) have been reported so far
[ (Cheng, rdpa@ed t@:d@m: éﬁhldftel S.JAetzad., JSBiol. QUG 1992 268955503655 U Mifh theBr-adbeck,
D. et at, J. Bal. em 1999, 274 1339 . The.PH domai n_bi nds. 3-
phosphoi r?BéWPF %ﬁ‘égg thiAReh exterstisly sHdied, Rigmayy y%@ﬁﬁé’? ?taaevf‘tg‘glgxlfr8§|5“§lsllr<‘i nase
(PI'3K) U@H?nzﬁ&'aﬁ&'krﬁds%ﬁc@ﬂelﬁ%ﬁBéﬁ&?% Set %L“Cbn@o%e% 0% 8t 103Y.1 veda@l oWt h

fact or nerve growth factor (NGF) insul'in-1i ke grow h fact or
(1G-1) [stxﬁtdglels t@tnodulatel\the a@elity ditld C- owﬂmnniﬂvomes%uwoﬁan)tl,boc{immﬂ ngs,

or oot o5 ERSAUFOEAY l?leﬁZgKA/?az%’?wgg% Hisesiraties HERBP G SHEVARISE  at os
oligonucleotides expression.
[0048] The ribosomal protein kinases p7056K-1 and -2 are also members of the AGC -
sub-family of protein kinases and catalyze the phosphorylation and subsequent activation
of the ribosomal protein S6, which has been implicated in the translational up-regulation
of mRNAs coding for the components of the protein synthetic apparatus. These mRNAs
contain an oligopyrimidine tract at their 5' transcriptional start site, termed a 5'TOP, which
has been shown to be essential for their regulation at the translational level (Volarevic, S.
et al., Prog. Nucleic Acid Res. Mol. Biol. 2001, 65, 101-186). p70°%* dependent S6
phosphorylation is stimulated in response to a variety of hormones and growth factors
primarily via the PI3K pathway (Coffer, P.J. et al., Biochem. Biophys. Res. Commun,
1994 198, 780-786), which may be under the regulation of mTOR, since rapamycin acts to
inhibit p70S6K activity and blocks protein synthesis, specifically as a result of a down-

regulation of translation of these mRNA’s encoding ribosomal proteins (Kuo, C.J. et al.,

Nature 1992, 358, 70-73).

[0049] In vitro PDK1 catalyses the phosphorylation of Thr252 in the activation loop

of the p70 catalytic domain, which is indispensable for p70 activity (Alessi, D.R., Curr.

Biol., 1998, 8, 69-81). The use of rapamycin and gene deletion studies of dp70S6K from
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phosphoryl ati on by anot her PH-domai n-contai ning protein kinases, PDKl at

Thr 308, Thr309, and Thr305 for the AKT isoforns 1, 2 and 3, respectively. A
second, awsoabogpatzsenknown, kinase is required for the plrospsesogioatsson of
Ser473, Ser474 or Ser472 in the Ctermnal tails of AKT-I, -2 and -3
respectively, in order to yield a fully activated AKT enzyne. [0045] Once

| ocalized to the nenbrane, AKT nedi ates several functions within the cell
including the nmetabolic effects of insulin (Calera, MR et at, J. Biol.
Chelm_ f 1998osophda ar@pI0°FAOHImimalise hacesteblishiddf the eerttizhrolop7@ptiyom both
proliferatjon, protein _synthesis and stress responses (Alessi, D.R et at,
Curr. Opicall g@ﬁﬁ@ndw&xfe@@%%lgmh@s- 62,). [0046? Mani ft(astat ions of altered

AKT 1 egulrgigodn ap@f%@{)g}hg%gﬁhgjdgﬁ%f#de%%ﬁﬂaﬁﬁs,e-1t FORPSlaysRNBRtnr ol e

bei ng in cancer st account was i n association with human
ovari an cegutitingniasactivity of @xprdes bbkinafes bilongiag td themdiGCsubkamalypifiptoteild i n 15%

of cases (Cheng, J.Q et .. Proc, tl. a cl,U. S A ,1992, 89

9267- 927 Kynases (%ﬂ%gél’ﬁ-%“lb?éﬂdf% et 6“‘6%2@e2%x]§r gg%?dniéﬁdﬁ@oo&f“s Bhncreati c
cancers %%'{gi'ﬂ%nale BRPKE, aflo: knldwCas A¥T), p7@\6BEsoned iS6 Khage £56KAREudh3]T.
3636-3641). It was denonstrated that AKII)'-Z was overexpressed in 12% of
ovari an eauak,RrogeldobidbidiaBiadid0lf 24 dilbhand pORKPosearal Sgéwasa(Frydiny Myuent in

50% of wundi ff t] u r u ti t hat AKT .al i at ed
wi th tunstel-dap s 2D 4oy TR Pl o BERS gDy b Rlep e M iy PR ©
280- 285) .tb QKD altibrobth SRtdrH NI aPS coPbitetepsndeshmpntfehdicdli baixe) has been
shown to reqgulate many vital functions incl udi ng energy netabolism gene

t ranscri pxiresellujsr olatfetinteron sicopin®r Oree agtivaied thessrepayiaes wedipgaediyon,
secretion, neurgnal activi B t LAY AN Beebe,
S5+ somiveT U e o RESRE Y PR RGpy ok g B PR bl OO e
whi ch conbRrk BsntiolnLHroadsged sich ubuell fusvivalypebvith, grohiferaticii amdrgheosegul at ory
subunit (which acts to inhibit the catalytic sub-uni t‘i)) , fgfi?b. g:' ng .of cAMP
(cnzyme il iochg oatalyt (ol f S0 feadlor A €fivat or y
subuni ts bopyl Ebgd Be ?fz%i- sSE P | ?3_%‘4 LRtV BN erfiiy €t al,
Recent Prog. Ff)r m ’Ee’s. 93817?, §]2f pp.Sh%O .I&%ﬁr eleaﬁ&sg# or 513 of tehe catal ytic
subuni t (catatytic@omatnahda G)tehminel fleckstrinctpondlegy (R )dddneaid BelsbleactSatesets al , J. -
Biol. Chem 1992, 267, 25505-25512) with the Ca

substrates by phosphorylating these kinases at their activation loop (Belham, C. ez al.,

Curr. Biol. 1999, 9, R93-R96). Many human cancers including prostate and NSCL have

elevated PDK1 signaling pathway function resulting from a number of distinct genetic

events such as PTEN mutations or over-expression of certain key regulatory proteins

[(Graff, I.R., Expert Opin. Ther. Targets 2002, 6, 103-113), (Brognard, J., et al., Cancer

Res. 2001, 61, 3986-3997)]. Inhibition of PDK1 as a potential mechanism to treat cancer

was demonstrated by transfection of a PTEN negative human cancer cell line (U87MG)

with antisense oligonucleotides directed against PDK1. The resulting decrease in PDK1

protein levels led to.a reduction in cellular proliferation and survival (Flynn, P., et al.,

Curr. Biol. 2000, 10, 1439-1442). Consequently the design of ATP binding site inhibitors

of PDK1 offers, amongst other treatments, an attractive target for cancer chemotherapy.

[00511  The diverse range of cancer cell genotypes has been attributed to the

manifestation of the following six essential alterations in cell physiology: self-sufficiency

in growth signaling, evasion of apoptosis, insensitivity to growth-inhibitory signaling,

limitless replicative potential, sustained angiogenesis, and tissue invasion leading to

metastasis (Hanahan, D. et al., Cell 2000, 100, 57-70). PDK1 is a critical mediator of the

PI3K signalling pathway, which regulates a multitude of cellular function including
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subunit being the nost extensively studied, primarily because of its

el evated expression in primary and netastatic nel anomas (Becker, D. et al,
Oncogene WBW6/(R7256133). To date, strategies to nodul at ecrhs2@stoB83é y of
the C-a subunit involve the use of antibodies, nolecules that block PKA
activity by targeting regulatory dinmers and anti sense ol i gonucl eoti des
expression. [0048] The ri bosomal protein kinases p70s6K- | and -2 are al so
menbers of the AGC sub-famly of protein kinases and catal yze the

phosphor ygawity praifdragaf sed)siemtvah cC donsaqiently gihibitgon ¢flshis pathiw ayrcotilel affeSs ,

whi ch has_ been inp at.e n the trans| ationa regul ation,af. "RNAs
codi ng f ofPuf H{em{?]é?rﬁf&ﬁf‘eﬂ%‘gl %’f‘mtgﬁ%q%’fe&e&s?f[o‘éW?FeRrB%reﬁ% ré? blich 1[I'ﬁese nRNASs
contai N aghtRldaeARNEH PISK D enHibidsitwidthab @ §h Effect oh tBOSOMitIP b £#0@ly vwitidkdngs ot €.
terned a 5 TOP, which has been shown to be essential for théir regulatlon

at t he trhumdmeanoeral | evel (Volarevic, S. et al, Prog Nuclelc ACId Res.

O o 8B et BaE e AP RO PR Bl B

primaril yasdbaattd ithliRkdaldpamsnt oL@ hl@ber dfhunfh cﬁﬁoerﬁlpﬂﬁ%?@@lonab @ﬂhys Res.
Commun, 1994 198, 780-786), which may be under the regul ation of nrCR

since rapeggyessive seftastary siakhiapquiraszesisiendevip cherapibietspiss kandnasr 8ragnesiat hesi s,

encod ng- 11 REsd ENL RS oG ALRE il RO Bl sRiectgige T o
[0049] | nactivity of E&gﬁhv@ pﬁtﬁhmgs esguldiersphcs e phasphaasOPTHNT &5 atig t he

activation |loop of the p70Q catalytic domain, which is indispensable for p70
acti vi ty WAfasiens of posiive pathyway rw&morswg@ as Ras, god 9Y§rexprRwsiansef COMPRRFMy ci n

210500 GRbebtF 1401 Ak 90/ SRt ALES A o) DOl g ot
prolifer aaricbtmk,i ladadyl hgg, ﬁMSmklaKMa,&\qahammammalm pr@m{ﬂemnﬂmnﬁxymd)t ein
(i nases bERERGTHE: St Renasdteb PAheT 2ot Speoh Grmentiiab ol At Ko, “or
al, Bioc hﬁml 62398413899, ?@ﬁ’éhg, % ezlc}l PTB@%tl Wé&&'%z 11996, U386 364 19! €1 n
klnase (PKB, ‘al'so known as p70 bosonmal S6 ki nase’ ({S6K) (Avruch,
J. et aI (Iﬂar dgCanvet 19%.16¢£280), (E}r@ﬂf J. Ro@xperz Opird T8y, Targk:p2®2; 6 hidSehig), S6 -
kinase ( F{A%“J“Pa%lol 2001, 159, 431)].
[0053] Additionally, decreased pathway function through gene knockout, gene
‘knockdown, dominant negative studies, and small molecule inhibitors of the pathway have
..been demonstrated to reverse many of the cancer phenotypes in vitro (some studies have
also demonstrated a similar effect in vivo) such as block proliferation, reduce viability and
sensitize cancer cells to known chemotherapies in a series of cell lines, representing the
following cancers: pancreatic [(Cheng, J.Q. et al., Proc. Natl.-Acad. Sci. 1996, 93, 3636-
3641), (Neoplasia 2001, 3, 278)], lung [(Brognard, J. et al., Cancer Res. 2001, 61, 3986~
3997), (Neoplasia 2001, 3, 278)], ovarian [(Hayakawa, J. et al., Cancer Res. 2000, 60,
5988-5994), (Neoplasia 2001, 3, 278)], breast (Mol. Cancer Ther. 2002, 1, 707), colon
[(Neoplasia 2001, 3, 278), (Arico, S. et al., J. Biol. Chem. 2002, 277, 27613-27621)],
cervical (Neoplasia 2001, 3, 278), prostate [(Endocrinology 2001, 142, 4795), (Thakkar,
H. et al. J. Biol. Chem. 2001, 276, 38361-38369), (Chen, X. et al., Oncogene 2001, 20,
6073-6083)] and brain (glioblastomas) [(Flynn, P. et al., Curr. Biol. 2000, 10, 1439-
1442)].
[0054] Accordingly, there is a great need to develop inhibitors of FLT-3, FMS, c-KIT,
PDGEFR, JAK, AGC sub-family of protein kinases (e.g., PKA, PDK, p70°**-1 and -2, and

17



et al, EMBO J. 2000, 19, 2924-2934). PDKI nediated signaling is activated
in response to insulin and growmh factors and as a consequence of

at t achnenwoaebodidaezseel | to the extracel lular matrix (integrius2eis@sate ng) .
Once activated these enzynes nedi ate many diverse cellular events by
phosphoryl ating key regul atory proteins that play inportant roles
controlling processes such as cell survival, growh, proliferation and

gl ucose rel%lil ation [(Lawlor, MA et al, J. Cell Sci. 2001, 114,

2903- 291 05KB), I AWNKoESKVSRC, BOGK,, anBBO YK pro62 kim2ges tBat28e 888)ih rembig is a

556 am no_aci rotein ith an N-ternm.n ti I a

S rerm na oS SReRer i skt B P b RRH T RRRY, SRV IRIR PR GG, ¢ ot s
by phosphaibyfaadilytd phdteimekinds 5, BICALPBKT p2@t-vahd op, dRakE PelfianGsK, et
al, Curr. Biol. 1999, 9, R93-R96). Many human cancers including prostate
and NSCL $PRCGeROCEKandier BYK acsivatier, pagicplatlbeginenfibminadesvatedsedmemy from a
nunber of _dj Stii . net 1,c events h as PTEN nutati ons or over-expression
of certaif e@y&ggag%%get%ir%/hed}l@f)gﬁyn%ﬁtﬂ%s&d%of@rﬁ.R., Expert Opin. Ther.
Targets 2002, 6, 103-113), (Brognard, J., et al, Cancer Res. 2001, 61,
3986-3997)]. Inhibition of PDKI as a potential nechanismto treat cancer
was dermonstrated by transfeeMMARY & R UINYVENTION human cancer cell |ine
(UB7TMS) wi nt i ' ' i LRshaRPRK :

resul ti n\é\toggg eashzﬁlgzl%%éeggro e@%qogﬁéﬁga%(gﬁhﬁgn\g&?g uatél iYon |ar?I§:|tg *‘n“m ar
prol i f er addceptabln dompoaitiviad thérebty are effectiveds iahibitory of kimdised. . In2€8in 10,
1439-1442). nsequently the design of ATP binding_site_inhibitors of PDK
of fers, a%fﬁwgigome%@?seﬁoga)pﬁ% e ehpctyes s pRFYEL, FHES, cdhlder |
chenot her ppyFER 1 di : e X/ has en
attribut eltﬁ:illgt 0 %ﬁ%ﬁéﬁ?@ﬁfgﬁfﬁ?&?ﬂéﬂ%ﬁ%%@l tbgggﬁi gl%gl té’e?rgtei ons
in cell pPlB).dlgyGSEebRCs ROGK, aadoy SIYIK progeit kimssayn dh othgr embadiimentsof

apoptosi s, insensitivit 0.growm h-inhibitary signaling, limtles

FEor oat e PRy b hingrta gb b S Lerif ke Efiouein Rassio st ng
t o net ast@mhouhtifRARARe edder@fordula &8l | 2000, 100, 57-70). PDKl is a
critical nediator of the PI3K signalling pathway, which regulates a

mul titude of cellular function includinggrowh, proliferation and survival.
Consequently, inhibition of this pat Qﬁgy could affect four or nore of the
e

si x defining requirenents for cancer ‘progression. As such it is anticipated
that a PDKI inhibitor will have ¥n ct %Bf)he gromh of a very wide

range of N — R6
/Q_\<N Aok
R1 N/ X Y
13 \\/
R
A

wherein R%, R, R%. R5, RS, and R are as described below.

[0056]  These compounds and pharmaceutical compositions thereof are useful for
treating or preventing a variety of disorders, including, but not limited to, heart disease,
diabetes, Alzheimer’s disease, immunodeficiency disorders, inflammatory diseases,
hypertension, allergic diseases, autoimmune diseases, destructive bone disorders such as
osteoporosis, proliferative disorders, infectious diseases, immunologically-mediated
diseases, and viral diseases. The compositions are also useful in methods for preventing
cell death and hyperplasia and therefore may be used to treat or prevent
reperfusion/ischemia in stroke, heart attacks, and organ hypoxia. The compositions are
also useful in methods for preventing thrombin-induced platelet aggregation. The
compositions are especially useful for disorders such as chronic myelogenous leukemia

(CML), acute myeloid leukemia (AML), acute promyelocytic leukemia (APL),
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human cancers. [0052] Specifically, increased |evels of PBK pat hway
activity has been directly associated with the devel opnent of a nunber of
human carwernsee/q@rmgr essi on to an aggressive refractory srtas2¢808183¢ ed
resi stance to chenot herapi es) and poor prognosis. This increased activity
has been attributed to a series of key events including decreased activity
of negative pathway regul ators such as the phosphatase PTEN, activating
mut ati ons of positive pathway regulators such as Ras, and overexpression of
conponenthewhatohearpaitisyasyhd, oetebashutts, BshdPkiB, capkam(olobsling) dlitnake linbikead to,
(glionmas), breast, colon, head and neck kid l.ung, .liver,, K nmel.anoma,
ovari an, PEH&N EACEE %r‘?ﬁ‘rsb%"‘lnﬁ?r@ndse& sl ?W?rge%’ef (1*[58%6 mcﬂycﬁpg BePaE  cancer
Res. . 199¢cmfia et dﬁg%@sucl( 5’»11 Rgb@H el Hlfar@tﬁorﬁénd dRBESIe B@aﬁt faﬂ%};o 1, 61,

3986 3997), (Cheng, J.Q Proc. Natl. Acad. 3ci.

3636- 364lpa,thC(1d>glc 1mmun€a0mhnoribgﬁﬁqlv1@gT@(ncth(it@rafaﬁd nemrﬁdegempt@vet Opi n.
Ther. Tar 2002, 6, 103-113), (Am J. Pathol. 2001, 159, 431)]. [0053]
Addi ti ona aecreased pat hway function through gene knockout, gene
knockdown, dom nant HQQEFAM]§DES@§[PTKDN(§F@HEMVENM(§NI nhibitors of the
pat hway have been demonstrated fo reverse many of the cancer phenotypes in
vitro (sof85Et udiCespeands eff this ineaning um&:@dh@eﬂemﬂt&d gendraldy abayeyandojre such

as bl ock er.a t | s .t
inonn oheltaPHaN SRy SRR, MofPhichy o PR S AR b hef 85 pRE o ng
cancers: thafsllcRdhg ﬂeﬂnﬁmlll{gﬂy Lmlesgbther\ﬂrs@mdldawcﬂ F 9a§>os@0df thid 996, 93,

3636- 3641), (Neoplasia 2001 278)], lung [(Brognard al , Cancer
Res 200 1invetionghig herypabglemenis ot ideiiteiiedn accaxc a@?@)lqh the, Paipdie TRPlERY ak ana,

. et al h 200
or cat ( MBF RO, P v et BpcRettly A PARES 30 P dyfiondtil )
(Arico, Senetal ptinciples Bf otganiClehemis) @z dedcdbedin6TRgahi6 Cherhistrye Mhonads
(Neopl asi a 2001, 3, 278), prostate [ ndocrl no 001 142 4795) ,
( Thakkar , SqrelleUnjyjersity Scignge Boeh%r%auszém %a@erf OFHIC X. et
al, Oncogeng,idRPl st 0 0 afn I i ynn, P.
o A e 5199 5 %Z?dg,oEcp §1?1n?121§/gf3] 1442%&1, J.,J&ﬂWﬁQy&Séd?ﬁ,ﬂﬁéw Yk
2001, the entire contents of which are hereby incorporated by reference.

[0058] As described herein, compounds of the invention may optionally be substituted
with one or more substituents, such as are illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the invention. It will be appreciated that the
phrase “optionally substituted” is used interchangeably with the phrase “substituted or
unsubstituted.” In general, the term “substituted”, whether preceded by the term
“optionally” or not, refers to the replacement of hydrogen radicals in a given structure with
the radical of a specified substituent. Unless otherwise indicated, an optionally substituted
group may have a substituent at each substitutable position of the group, and when more
than one position in any given structure may be substituted with more than one substituent
selected from a specified group, the substituent may be either the same or different at
every position. Combinations of substituents envisioned by this invention are preferably
those that result in the formation of stable or chemically feasible compounds. The term
“stable”, as used herein, refers to compounds that are not substantially altered when
subjected to conditions to allow for their production, detection, and preferably their
recovery, purification, and use for one or more of the purposes disclosed herein. In some

embodiments, a stable compound or chemically feasible compound is one that is not
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[0054] Accordingly, there is a great need to develop inhibitors of FLT-3,

FMS, c-KIT, PDGFR, JAK, ACC sub-famly of protein kinases (e.g., PKA PDK
p70S6K- | wodoschu7medPKB), CDK, GSK, SRC, ROCK, and/or SYKTRS2408i0B7s86 nases

that are useful in treating various di seases or conditions associated with
FLT-3, FM5, c-KIT, PDGFR, JAK, AGCC sub-famly of protein kinases (e.g.

PKA, PDK, p70S6K-I and -2, and PKB), CDK, GSK, SRC, ROCK, and/or SYK

activation, particularly given the inadequat e treatments current |y
avai | abl eSybstantiglly aligrask when kapt eheteanpgrature @6 A6°C SURMARY therbTarEe bAMBINTIreN

0055] It n found th coppounds of this invention, and
E)har n%ceu?%g?r{@@fg?cgg&r%%ﬁge S%Iﬁﬁ{g%l}st%ﬁgfg?ﬁgr‘% ; are effective as
i nhi bi t or 0089] ki Masesm *4) Qﬂié”aérn‘ag;%ﬁdlgifﬁiﬁ’,sas ﬁs@@ﬁ@reﬁpﬂ?éaﬂ@g&rﬁ%ﬁ- _
effective as inhibitors of FLT-3, ., C-KI'T, PDGFR, JAK,  AGC sut -fam ly of
protei n kfisES. pabgnchediar brpphedoubstitad camasubatituedihyRi@)arb@RIaInGBH, is SRC,

ROCK, and ! i .. 1n other enbodi nents, these conpounds are
ot oot ve SepIdt Bh e B HaPRSRTng ol GnGle ke BF yTBMiam 268 bR onede
conpoundshytaveridneordénetia hyfiocabba thi ishowigdtelyiafitateddr thi¥oonBRns &#orand R7
are as described hel ow. [0056] These conpounds and pharnmaceuti cal

conposi t | BAE YHE CeBRSadFatien SrLMhics s Retasamaiy Glsoppleued e hageia asari ety of
0 e e EL Al QR IR LY PR oA e,
/e TR o e et skl e g ke g
i seases, CRHRMIRSOICRRTS St el UPbBHCEeTbHRIN A0 dipboiasbohe
oS a8 ARt Lo B PN B 7140
r eper f usi @hericsgtediments, aliphativkgroupremntaial f?ik’h?tiemﬁ @a![ﬂarﬁélﬁgff 'r}]’atl Or:gé&(ged
CoPOSL G A B L3Pl B e Spbr eI e ed,
SuEh % CoACTUIE| pEcRuR R il AR gfer = (A1),
ost eoar t HBidEqearbope hivyrhc Cednebydrpéaredrutiptnig completelpsathiatidt edhdt@pntains

one or more units of unsaturation, but which is not aromatic, that has a single point of

attachment to the rest of the molecule wherein any individual ring in said bicyclic ring

system has 3-7 members. Suitable aliphatic groups include, but are not limited to, linear

or branched, substituted or unsubstituted alkyl, alkenyl, alkynyl groups and hybrids

thereof such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or (cycloalkyl)alkenyl.

[0060] The term “heteroaliphatic”, as used herein, means aliphatic groups wherein one

or two carbon atoms are independently replaced by one or more of oxygen, sulfur,

nitrogen, phosphorus, or silicon. Heteroaliphatic groups may be substituted or

unsubstituted, branched or unbranched, cyclic or acyclic, and include “heterocycle”,

“heterocyclyl”, “heterocycloaliphatic”, or “heterocyclic” groups.

[0061] The term “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or

“heterocyclic” as used herein means non-aromatic, monocyclic, bicyclic, or tricyclic ring

systems in which one or more ring members are an independently selected heteroatom. In

some embodiments, the “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or

“heterocyclic” group has three to fourteen ring members in which one or more ring

members is a heteroatom independently selected from oxygen, sulfur, nitrogen, or

phosphorus, and each ring in the system contains 3 to 7 ring members.
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ovari an cancer, breast cancer and endonetrial cancer), liver disease

i ncl udi ng hepatic ischem a, heart disease such as nyocardial infarction and
congest i weoheawds74sai | ure, pat hol ogi ¢ i mmuune conditi ons ipovalsyecsgsBicel |
activation, and neurodegenerative disorders. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [ 0057] Conpounds of this invention include those described
general ly above, and are further illustrated by the cl asses, subcl asses,
and speci es disclosed herein. As used herein, the follow ng definitions

shal | apdD@62Inl eThe arineihaiesentomdineaneche dFanorp of pogges, aififurhiigoganvent i on, the

chem cal elenents are identified in accordance with the Periodic Tabl e of
Che. | oo s hoessoL S RSO RRG IO G B £F Py og SRYG PRSP SEnTey
pddi T onadiichn; %m@a@m d 105k R 85y BisiORigBRbFors HeMbssittiiblahfirddes of hbed in
"Organic em stry”, Thomas Sorrell, University Science Books, Sausalito:
1999, andetdvbrychit singdfonaxcanplONy@s i3 Shimydo2f-pyrsaliil) ENH, (agih pyr®kidiny)) M B.

and March, Jo /e sons,. w York: 2001, the entire contents of
whi ch ar é* zwlﬂhﬁts\é\i’ﬁﬁi{tﬁﬁé’éfﬂl}édlf“gﬁérence. [0058] As described herein,
conpoundgo@é3jt he The vemt uRShii@dORk QO RhdtinDMestihfht £ MbRE Mistdhe@Renop¢ Mmor e

substituents, such as are illustrated generally above, or as exenplified by
parti cul amitslodgsseguratiaibocl asses, and .species of the invention. It will be

appr eci at hat -t h hrase ..optd,onal l.y substitutedy i

i nter char@@g‘bl y \’)F}’? ﬁe’—&h@ﬂi’%‘y a’sog ihslﬂ%&li ’taﬁtuéﬁé i elﬁlhsetg%rgt%? ?f?@g&l. Loy agsener al ,
the ter mprsubedly HetiRd, attashed fiethe prigcipsiedrion dhbig theugh a0 Rk genat alkox Pl onot ,
refers to the repl acenent of hydrogen radicals in a given structure with

t he radi calfupf tiioalkElc) §tPed substituent. Unl ess ot herw se indicated, an
optional | bst i o1 Ve tde t> LLut abl e
posi tion %‘Péﬁhe g?l gh"%&‘saﬁ@g%«gﬁ’ n}tl}?aéaﬂff%g?\*%l?\ie }%gé;??%? n@%ﬁ%%?@%ﬁﬂ

St ruct ur eorntlyoxyLashib sisetrdyelsk, watiskitned with lbae oomereshibsdentai@ns. Bied eahed from a
speci fied grou the substituent may be either the sane or different at
every posihglagan” medsifh&ti Bhetbf substituents envisioned by this invention
are pref y t ‘?eﬁglmh b i i e £hem cal |y

f easi bl ee@g@rrgoung‘g.é ead%}élr %§¢HS%1%‘AIW%,,#%;@%gg%ﬂgﬁxgpg{eﬁfésﬁgf ‘g?ag{}{[ld conpounds
t hat are ‘asdlkeufisorearylakyajkydrl trefeeckowh@mcyclic, bicyclic, and tricyclic ring systems

having a total of five to fourteen ring members, wherein at least one ring in the system is

23

aromatic and wherein each ring in the system contains 3 to 7 ring members. The term
“aryl” may be used interchangeably with the term “aryl ring”. The term "aryl" also refers
to heteroaryl ring systems as defined herein below.

[0067]  The term “heteroaryl”, used alone or as part of a larger moiety as in
“heteroaralkyl” or “heteroarylalkoxy”, refers to monocyclic, bicyclic, and tricyclic ring
systems having a total of five to fourteen ring members, wherein at least one ring in the
system is aromatic, at least one ring in the system contains one or more heteroatoms, and
wherein each ring in the system contains 3 to 7 ring members. The term “heteroaryl” may
be used interchangeably with the term “heteroaryl ring” or the term “heteroaromatic”.
[0068] An aryl (including aralkyl, aralkoxy, aryloxyalkyl and the like) or heteroaryl
(including heteroaralkyl and heteroarylalkoxy and the like) group may contain one or
more substituents and thus may be “optionally substituted”. Unless otherwise defined
above and herein, suitable substituents on the unsaturated carbon atom of an aryl or
heteroaryl group are generally selected from halogen; -R°; -OR®; -SR°; phenyl (Ph)
optionally substituted with R®; -O(Ph) optionally substituted with R°; -(CH,)1-2(Ph),
optionally substituted with R®% -CH=CH(Ph), optionally substituted with R -NO; -CN;
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subjected to conditions to allow for their production, detection, and
preferably their recovery, purification, and use for one or nore of the
pur poses woeéemaerdcherein. I n some enbodi nents, a st abl ecrarspasns7ses

chem cally feasible conmpound is one that is notsubstantially altered when
kept at a tenperature of 40C or less, in the absence of noisture or other
chemcally reactive conditions, for at |east a week. [0059] The term
"aliphatic" or "aliphatic group”, as used herein, neans a straightchain
(i.e., unbi(RAch&B°CIO)RT;aNREEN)RSLHDR ICA(OYER Dy; -NRSCEBN(R Yb;e NRIBEAr bon
chain that is conpletely saturated or that contains one or nore units of

unsa]t ur a]t-WNPé’?( VR6 I BYNR? € (RPYROL e B AVRIC Ry FCH R ocar bon that is
ot it onG QTR R O B B oM S RelDgocyel o O

"cycl oal i_@tq@}q‘('ch{; -b@X@BI@%HE@)'N(O iRt —@NO@°§R59JS§OB§i°”-tS(9§3RaE tachment to

the rest of e nol ecul e’ Ss ot herw se specified, i phati ¢’ gr oups

contai n 1SRONGRI)PhAIDYR °c NRWOAI(RAE; -NRPSEORE; -SHORI)Rfe rC6NIE)-NERJE;i ¢ gr oups
contain 1-10 ali Ehati c carbon atons. In other enbodi nents, ali %hati C groups

cont ai n TPEOBRRPRERD2cOPHER ot -6hH2) 0t NHEAPIR®; phersd (Bnisptionadht gibstéuteghat i ¢

groups caqnt.apn -6 aliphatic,carban .at Qs d i el. _other odi nent s

o) phat | oDy e SRR R R R A B B R S GBS e nc .

" cycl oal ipthat ICH=CBI(Ph)capthmaNy bbstitted Wwite ROk Ktkin)eatle frleferidentodtmiensc! i ¢
C3-C8 hydrocarbon or bicyclic C8-Cl2 hydrocarbon that is conpletel

sat ur at edfd¥’ is belected fromi nsiregsa, eptionall e substitudedd® .calphetie, an iuambsw@ecz@rﬁc his
not aromatic, that has.a single . point of at nt e rest of the

ol ecul o et A e B e R stk FERESE B L yet em has 3-7
nmenbers. kiRl thekiRtihi€iof ABGARS tw ildepdeMUccaiéncBObf RP,BnttREsdRe | i near
or branched, substituted or unsubstituted al kyl, al kenyl, al kynyl groups

and hybr isubstithert eofliffuett salsstifunt, Gdbk ydgptiek with tiestomis Ité emydh)eaack R° or
(cycl oal kyl )al kenyl . [.0060] The term "het l'i phati¢”, as used herein,
teans. al | GHd 18@95%’%9&0% eRPrENE Sttt %—3?&%&%’%@% mﬂgfndem ly
repl aced Py, @R%Obr fﬂ?fy%n@&tu%é(ﬂﬁﬂmoo%r@l‘ié o bicfﬂilfcrrﬁ%%ivin%@@ RBRFdAomO"

silicon. Heteroaliphatic groups may "be substituted or "unsubstituted,
br anched iodependendlyckkedicddyomh nidrogen, axygdn, oy sdhd. i ncl ude "heterocycl e",

"het eroc ", "heterocyc]oaliphatig", or "het cyclic" gr
y[%b&] Optional su st{tuentsI c?n t%elaﬁphatlc group ofeIE‘Qm% sellec(::ted %o?n
NH(C,4aliphatic), N(C;.4aliphatic),, halogen, C;.4aliphatic, OH, O(C;.saliphatic), NO,,
CN, CO;H, CO,(C;4aliphatic), O(haloC,.4 aliphatic), or haloC;j._saliphatic, wherein each of

the foregoing Cy.4aliphatic groups of R° is unsubstituted.

[0070] An aliphatic or heteroaliphatic group, or a non-aromatic heterocyclic ring may
contain one or more substituents and thus may be “optionally substituted”. Unless
otherwise defined above and herein, suitable substituénts on the saturated carbon of an
aliphatic or heteroaliphatic group, or of a non-aromatic heterocyclic ring are selected from
those listed above for the unsaturated carbon of an aryl or heteroaryl group and
additionally include the following: =0, =S, =NNHR", =NN(R"),, =NNHC(O)R",
=NNHCO,(alkyl), =NNHSO,(alkyl), or =NR", where each R" is independently selected
from hydrogen or an optionally substituted C,.¢ aliphatic group.

[0071] Unless otherwise defined above and herein, optional substituents on the
nitrogen of a non-aromatic heterocyclic ring are generally selected from —R*, -N(R"),,
-C(O)R*, -CO,R", -C(0O)C(O)R", -C(OYCH,C(O)RY, -SO,RY, -SO,N(R ™), -C(=S)NR),,
-C(=NH)-N(R"),, or -NR*SO,R*; wherein R* is hydrogen, an optionally substituted Cy.¢
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[0061] The term "heterocycle", "heterocyclyl", "heterocycloaliphatic", or
"heterocyclic" as used herein neans non-aromatic, nonocyclic, bicyclic, or
tricycli owoiog/®yssens i n which one or nore ring nmenber $CANB2@B/037830

i ndependently sel ected heteroatom In sone enbodi nents, the "heterocycle",
"heterocyclyl"”, "heterocycloaliphatic", or "heterocyclic" group has three
to fourteen ring nenbers in which one or nore ring nenbers is a heteroatom
i ndependently sel ected from oxygen, sulfur, nitrogen, or phosphorus, and
each ri ngahphatﬁd;epﬁgmeﬂbmlbmtuaﬂ pheid/l aptidnaliyngybeiutedr-O (Pl 6@jonHe t er m

i 11 con. (TAIANERRGERR) PHPRHELEoF G ol 7 EEL e B R b s ahor us. or

silicon; é$6cﬂfeﬁ&)eaﬁarz%ut)9&tmeef5 @ﬂh@&%ﬂ%{&é&g MheRiocylis HRS hhtiHk 8Ré e
nitrogen of a hetérocyclic ring, for exanple as in

3, 4-di hychodelm-lﬂef;ﬁ,rozrtomy lindepbirdeptly s¢lactpd from Q?G’lgﬂlyln)tngenl\RBUQfas arn

N-substltuted 'di 1)) . 0063 m "unsat ur a used
er ot n. iU iR Rl on 2ot bve T i grceh AL B uinaBF € o064y
The term suakthaéﬁf or dfferertRuB@ltiohs, tal@s tdg%mér Rethahd atohf$)ab WHich kh arky!
group, as previously defined, attached to the principal carbon chain

t hr ough agrowxisdennd, fann@nijlonﬂllyﬁubﬁuute@@tlm weinkeed pataragad, ppiod%] The terms

s tho ool 8P OR s fE e R B ev EA B Bl e E, T

" hal ogen’ mﬂ@@ﬂaerﬂy ﬁectearfrorﬁmdogeﬁft&@ ¢n, BoGulfet m " ar yI used al one or as
part of Iarger noiety as in "aralk ,  "aral koxy" aryl oxyal kyl "

refers t o[ ﬂmocyQHU@naltﬁub%WTES oniE lph%,t&ﬁcgfp’ép Py thg Ph?@t KRy a t ot al
f fi t t t
’s aron S%ISC%HJ}Cgﬁer EIZI’I ea % atl\éﬂe e1 Sy pas 603 20 ns gﬁlfgﬂﬁ"heoﬁys o

is aromati c an

rrenber s. O® 4tae1phat1car-y¢02, AEN, mﬁ)ﬂﬁedob(rﬂlarahpmmam(lyalmn alipteaticgrom " ar y|
ring". The term”aryl"” also refers to heter ring syst ns. as defined
herei n b1 Gb@ﬂtlcTW@"E"éP rohnefithe B)é?%ﬂmg usaéﬂ’ halffGHRURY Ol iSart of a
| ar ger 11%{1% 11 "het eroaral kyl" or "heteroaryl al koxy", refers to
nonocyclic icyclic, and tricyclic ring

[0073] In the case of a heterocyclyl substitutions, substituents can be attached to’

substitutable positions both at the carbon atom and at the heteroatom. For example, if the

described substituted structure were a piperazine ring and the substituent were CHj, the

'
.:~N  N—CHg =N NH
described compound could eitherbe =~ \—/ or ~—( .
CHs

[0074] In one embodiment, the present invention relates to a compound of formula I:

2 R3
R X//\Y
RY \(Q<N 7 N/
= 4
R
@
wherein
XisCHor N;

Y is CH,, NH, NR, O, or S;
Rlis hydrogen or Cj_galkyl;
R?is hydrogen;

23



systens having a total of five to fourteen ring nenbers, wherein at |east
one ring in the systemis aromatic, at least one ring in the system

cont ai ns woeoero4mzse het er oat ons, and wherei n each ri ngpcm/ushessystEmM
contains 3 to 7 ring nenbers. The term "heteroaryl” may be used
interchangeably with the term"heteroaryl ring" or the term
"heteroaromatic". [0068] An aryl (including aral kyl, aral koxy, aryl oxyal kyl
and the Ilke) or heteroaryl (i ncluding heteroaralkyl and het eroaryl al koxy
and the IR%e}n gptharpllyraybstiorted pryl groepcselecmd Erogub 56 mcmbexsdmmhoc}'nlus oray be

"optional]y. substit ted" Unl es her se d ned above erein,

sui tabl e %ﬁ% s éCYGHC e %ﬁy a}gag @bi]hei‘fr(??ﬁogfs 1 pgp oty

het er oar %Ele%e@%n@ﬁﬁog@r{‘%&?lgéryo§§hﬁﬁt ed from hal ogen; -R -OR, -SR phenyl
(Ph) optlona y substituted wth Q(Ph) optionally substituted with RO;

- (CH2) - R’Rbhydropen, eGpdaliphatich SENt QBAOCL. talipbatic) CIGEBH, FEP(Copalinhatit) y

“NRo( O NN Ot ryiphaliaobelb o R ngéedﬂﬁéggg gﬁ%wﬁ» NCR) 2

5 0 N Ry g I s RASENLS  Ror (O NCERD) R S)C(RONORO) R

o
- (9 2RO R B4GHB88Y halBGRIM- Ry 2OR SR R0, > mhBgRCRe R%ﬁziﬁmmy’ R
opt 1 onal |7hLSPRRY RO KGR ORI ) St Rt G ek,

- (CH2) 1- @Bé&lbﬁ%‘[?ﬂ%ﬁlvﬁtﬁﬁbsbi—f@l}gglé)é\@)eﬁt nally sWstitfeddo T ng JN@PtCNnal Ly

substitu erein ’eac ent” occurrence R i3 selected
f rom hydr-dgRP),; MW@;R‘?,yNRﬂG&S)RPWGC@)I@(H’IM,p]NRPC(S)NQR WNHRCEA,ROf ed 5-6

ot ﬁSt-Sﬁéﬁﬁ%%kéﬁvééﬂﬂ%ﬁé%ﬁkﬁbf N R ARICEORI  ences of R, on
aton( o) ot SRR RdgRoug PIRGSERIR, ﬁ@é@fﬁ‘éﬁk@{;ﬁﬁﬁ 21y substi tuted
?mﬁgcggm)??s}lz?g% |t ?t%(idr?yfﬁg\%l ?C(%athgt(@rrﬁ(g)t%%of ndepen ﬁt ILS;/ Sel ect ed
fromnit r-sge)aR°08@@H(R°)gLS@)H%;NRT%@QEW%@NDWDE%t S on the
N o2 .@%%ﬁi’@mwha«%rgﬁ}oiﬁ%ﬁbgﬁ. oS SR e NN e RGP R e,

=NNHC02(alkyl), =NNHSO,(alkyl), or =NR" , Wherein

each independent occurrence of R° is selected from hydrogen, optionally substituted C;¢

aliphatic, an unsubstituted 5-6 membered heteroaryl or heterocyclic ring, phenyl, -O(Ph),

or -CHy(Ph), or, notwithstanding the definition above, two independent occurrences of

R°, on the same substituent or different substituents, taken together with the atom(s) to

which each R° group is bound, form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring

or a 3-8-membered cycloalkyl ring having 0-3 heteroatoms independently selected from

nitrogen, oxygen, or sulfur;

an aliphatic group of R® is optionally substituted with NH,, NH(C,4 aliphatic), N(C14

aliphatic),, halogen, C;.4 aliphatic, OH, O(C,4 aliphatic), NO,, CN, CO2H, CO»(C14

aliphatic), O(halo C;.4 aliphatic), or halo(C,.4 aliphatic), wherein each of these foregoing

C1.4 aliphatic groups is unsubstituted;

each R is independently selected from hydrogen or a Cy¢ aliphatic optionally substituted

with NH,, NH(C,.4 aliphatic), N(C;.4 aliphatic),, halogen, C;.4 aliphatic, OH, O(C1.4

aliphatic), NO,, CN, CO,H, CO4(C1.4 aliphatic), O(halo C;.4 aliphatic), or halo(Cy4

aliphatic), wherein each of these foregoing C;.4aliphatic groups is unsubstituted; and
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CN, CO2H, CQ2(Cl-4aliphatic), QChal oCl-4 aliphatic), or hal oCl-4aliphatic,
wherei n each of the foregoing Cl-4aliphatic groups of Ris unsubstituted.
[ 0070] Arwel2ognatise or heteroal i phatic group, or a non- CENTRLA05/037830
heterocyclic ring may contain one or nore substituents and thus may be
"optionally substituted". Unless otherw se defined above and herein,

sui tabl e substituents on the saturated carbon of an aliphatic or

heteroal i phatic group, or of a non-aromatic heterocyclic ring are selected
f r om t hos® i$ hydregenatyone;.fabiphativegravis aptioealbicsubstitbied vath =0, =¥,y Nty NEéCer oar vyl

S o R S i L o 2 R o R 2
i ndependegObH, @@5&@814@Qﬁ;ﬁ%@pdmghmggrhn@ha@), Sal 03, ApHaHB)S Wihktieshckbf 6

al i phatic group. 071] Unless otherw se defined above and herein, optional
subst i t uethese foregome Gisaliplpsis gotups ihersubstorgti ¢ heterocyclic ring are

general ly, cted from- R+ - +).2, - +, . - COPR+. - ) +,

T 0y oo GBI Hogtied Brbetlngri b BENepiy Rl oty R 57 o,
-NR+SO2R+; wherein R+ is hydrogen, anrgptionally substituted Cl-6aliphatic,
optionally substituted phenyl, 5{pti I'Ty s Qs)ti tuted -0O(Ph), optionally
substituted -CH2(Ph), optionallyN i - CH2) 1-2(Ph); optionally
substituted - CH=CH(Ph); or {ns I TAIt 5- 6 Jedxher ed heteroaryl or

het erocyclic ring having og oN our hé&fe QM ndependently sel ected
from oxygen, nitrogen, or Sul fir, or, notwiths\t\ap?ﬁi ng the definition above,
two i ndependent occurrences ofRR+, on the same substituent or different
substituents, taken together with the épn(s) to which each R+ group is
bound, forH%a.n optional |y substituted 3-12 nenbered saturated, partially
unsat ur at 868 ful |y unsaturated nonocyclic or bicyclic ring having 0-4
het er oat oggs cpagfendent |y sel ected from nitrogen, oxygen, or sulfur. [0072]
Optional substituents on the aliphatic group or the phenyl ring of R+ are
sel ect ed YaoGFNNE, NRNH, 0154 al i phatic), -N(Cl-4 aliphatic)2, hal ogen, Cl-4
aliphatic 2o - 0(C 1-4 aliphatic), -NO2, -CN, -CO2H, -CO2(C1l-4

al i phati clj, - halo Cl1-4 aliphatic), or halo(Cl-4 aliphatic), wherein each
of the fohmag@oisg Cl-4aliphatic groups of R+ is unsubstituted.

R! is hydrogen or -N(H)R?;

=@

R? is hydrogen or Cy. aliphatic; ,

R?is an aryl group selected from a 5-6 meﬁlbered monocyclic or an 8-12 membered
bicyclic ring; said aryl group having 0-3 heteroatoms independently selected from
n:itrogen; oxygen, or sulfur wherein each silbstitutable position of R? is optionally and
independently replaced by R';

R is hydrogen, -Cj.saliphatic, -CN, -OH, -O(C,.saliphatic), -CO,H, -CO,(C,_¢aliphatic),
-CON(R®),, -NO,, -halogen, -NR°,, wherein each substitutable position of an aliphatic
carbon is optionally and independently substituted with halogen or NHp;

R’ is halogen; -R°; -OR®; -SR®; 1,2-methylenedioxy; 1,2-ethylenedioxy; phenyl (Ph)
optionally substituted with R°; -O(Ph) optionally substituted with R®; -(CH3)1.2(Ph),
optionally substituted with R°; -CH=CH(Ph), optionally substituted with R°; -NO,; -CN;
-N(R®)z; -NR°C(O)R?; -NR°C(S)R®; -NR°C(O)N(R®)z; -NR°C(S)N(R®)z; -NR°COR®;
-NR°NR°C(O)R?; -NR°NR°C(O)N(R°),; -NR°NR°CO,R?; -C(O)C(O)R®;
-C(O)CH2C(O)R?; -CO2R?; -C(O)R®; -C(S)R®; -C(O)N(R®)2; -C(S)N(R®)2;
-OC(O)N(R®),; -OC(O)R?; -C(O)N(OR°)R?; -C(NOR°)R®; -S(O)2R®; -S(O)3R®;
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[0073] In the case of a heterocyclyl substitutions, substituents can be
attached to substitutable positions both at the carbon atom and at the

het er oat owo 2bewosersanpl e, if the described substituted strcwaisyes/sBse a

pi perazine ring and the substituent were CH3, the described conmpound coul d
either be [0074] In one enbodi ment, the present invention relates to a
conpound of forrmula I : (1) wherein Xis CHor N, Yis CH2, NH NR O or
S; Rl is hydrogen or Cl-6alkyl; R2 is hydrogen;R3 is an optionally

subst i tut@d)zu(m)z,gscmm%ame%s@m(RP)@mmmRﬁmﬂ@mémm@M)-NcRm, @an 8-12
menbered bicyclic ri glg said aryl group having 0-3 heteroatons
i ndependef®Hy)o.gHECOHY";f r om ni t r ogen, oxygen or sulfur; R5 is hydrogen,

-Cn | h 6 | H | h . ,
O R 2 SR AT RS It e apaiogen: R DRS: fﬁﬁmﬁﬁ%@y A agen, - N2,
or -Cl- Gaéﬂhgq&?édi&;yogﬁé@maiﬂ)xbpﬁ&MI shH§tﬁﬁiteW1ﬂh IN"ZG)(I-% Rﬁoﬁwrsagﬁﬁme@al ogen;

~R, -0OR -net hyl enedi oxy; "1, 2- et hyl enedi oxy; phenyl "(Ph) optionally
subst i t utweith RP1-4CEL); 2@hPhptiapatly euifastmyedswtihﬁ 1 «¥E=ECH(R) omﬁnall(ysﬂbstmutz@ Ph)

TRee: ot RN SR @) Rl bies) ek RS SRS DR ) (R 2:
' Q(R%Cgﬂgo 3 B R O R Y T R o Y MR 2
SN NRARCOSR0) MO R P QTGO MO FORG ISR (0 2R

-S(0) 3R0; - S2N(R) 2; Rf%a “NRSO2N(R) 2; - NROSO2R0: - N(OR) R;
- C( =NH) - NQ@?I\T(R%){;I-@S)NQ 63~ @Xﬁ\]Hﬁ:(N(R—B, GQNJN{W);;NQQQ@)w -CSARRNEOB) R

ocourrendt SFUIORS RerStoelPibhyar gsat e oSt DS R SRR ea -6
-NR°SO;R?; -N(OR®)R®; -C(=NH)-N(R°)3; -(CH,)o,NHC(O)R®, =0, =S, =NNHR ", ‘
=NN(R ")z, =NNHC(O)R ", =NNHCO,(alkyl), =NNHSO,(alkyl), or =NR".

X and Y and the atoms to which they are attached form a six membered ring, preferably
with 2 heteroatoms, and more preferably with 1 heteroatom.’

R* R®, and R’ are attached at any substitutable positions around the rings as shown in
formula II. In the case of a heterocyclyl substitution, R4, R6, and R’ can be attached to
substitutable positions both at the carbon atom and at the heteroatom. For example, if X

and Y were both N and R® were CHj, the third monocycle of formula II could be either

.:~N  N—CHs =N NH
Nt or — .
CHj

[0076] In another embodiment of the invention, there is provided a compound of
formula (II) wherein

XisCHorN;

Y is CH,, NH, NR°, O, or S;

nis 0-4;

m is 0-4;

R! is hydrogen or -N(H)R?;

R?is hydrogen or Cy.¢ alkyl;

R? is an aryl group selected from a 5-6 membered monocyclic or an 8-12 membered

bicyclic ring; said aryl group having 0-3 heteroatoms independently selected from
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al i phatic, an unsubstituted 5-6 nenbered heteroaryl or heterocyclic ring,
phenyl, -Q(Ph), or -CH2(Ph), or, notw thstanding the definition above, two
i ndependewd 20@purzsences of R on the sane substituent owpcaivsb@sesisso
substituents, taken together with the aton(s) to which each R group is
bound, form a 5-8-nenbered heterocyclyl, aryl, or heteroaryl ring or a
3-8-nenbered cycl oal kyl ring having 0-3 heteroatons independently sel ected
fromnitrogen, oxygen, or sulfur; an aliphatic group of Ris optionally
subst i t utmtogdnt, bxdd, oGt wheelin pdvhtsiibtituthlCpositiah ppRAts aptiznalhedndgen, ~ Cl- 4
aliphatic, OH 0O(C 1-4 a(i)i}p atic), NO2, CN, CO2H, CO2(Cl-4 aliphatic),

Q( hal o crngenspsiilyieplpceddY Ral o(C1-4 ali phatic), wherein each of these

foregoi n%Q%hﬁﬂ%éﬂ,h@%ﬁ@gﬁ%péw, soHNSHes Lalpahes), -coah -BD (G, argependent Iy

selected from rogen o 1-6 aliphatic optionally substituted wth NH2,
NH( C1- 4 aldQi@ )5 Yhaldde@lot-NR %, plabdreia)e2ch hedlshigeable (@ksitdoradfi qphadiphatic d@hon0( C

1-4 aliphatic), NO2, CN, CO2H, CO2(Cl-4 aliphatic), Q'halo Cl-4 aliphatic),
or hal of Oi-oﬂtl‘éﬂ%”ﬁr?&flil’ﬁ‘;ePeWFé‘ﬂ@iSHbs@glﬁ?ﬁ Wftﬁlhﬁ &% or egoi ng Cl-4aliphatic

roups i spu I wbedhpangdR.is - QL. = | ' ,
opt i onal 15 SOBLEHREG OB PRoRe S depB iR Fa S Rd T pG Y,
al i phat i cgptionhiay a@stitutédlwh R°j JU(@h) eptiotkdly Q(p&tithtell with BRa(CH))..(ROR, CN,
CO2H, CX2(Cl-4 aliphatic), Ochalo Cl-4 aliphatic), or hal oégil-4 al i phatic),
wher ei n e2rtipnally suhstitedowish 8 G FECHEI wpionaigissiyatedvigh B upi0et &I‘@d.

BRSSO T e e S e S

0-4; RL i VHPNIR@IEONRO-NRYHPRZ0)NRR °),5 - MR eNRYB0,F0Y, -C)Ye(@hRBhatic; R3 is an

aryl group selected froma 5-6 nmenbered nonocyclic or an 8-12 nenbered
-C(O)CH2C(O)R?; -COzR?; -C(O)R?; -C(S)R?; -C(O)N(R)2; -C(S)N(R®)2;
-OC(O)N(R®),; -OC(O)R?; -C(O)N(OR°)R®; -C(NOR°)R?; -S(O)2R?; -S(O)3R?;
-SON(R®);; -S(O)R; -NR°SO,;N(R®)z; -NR°SO,R®; -N(OR)R?; -C(=NH)-N(R°),; or
-(CH3)oo,NHC(O)R® wherein each independent occurrence of R° is selected from
hydrogen, optionally substituted C,.¢ aliphatic, an unsubstituted 5-6 membered heteroaryl
or heterocyclic ring (provided that a nitrogen atom in the heterocyclic ring is optionally
substituted with -R" or -C(O)R*, wherein R* is (C.¢alkyl), preferably (C;.4alkyl)), phenyl,
-O(Ph), or -CH,(Ph), or, notwithstanding the definition above, two independent
occurrences of R°, on the same substituent or different substituents, taken together with
the atom(s) to which each R° group is bound, form a 5-8-membered heterocyclyl, aryl, or
heteroaryl ring or a 3-8-membered cycloalkyl ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur.
Each R* and R% is independently halogen; -R°; -OR®; -SR®; 1,2-methylenedioxy;
1,2-ethylenedioxy; phenyl (Ph) optionally substituted with R% -O(Ph) optionally
substituted with R® -(CH,);.2(Ph) optionally substituted with R®, -CH=CH(Ph) optionally
substituted with R% -CN; -N(R°),; -NR°C(O)R®; -NR°CO,R®; -C(O)CH,C(O)R®; -CO,R°;
-C(O)R®; -C(O)N(R®)2; -OC(O)N(R®)z; -OC(O)R®; -S(O)2R; -SO;N(R); -S(O)R®;
-NR°SO,R°®; or =0;
An aliphatic group of R° is optionally substituted with NH,, NH(C,.4 aliphatic), N(Ci.4
aliphatic),, halogen, C;.4 aliphatic, OH, O(C,.4 aliphatic), NO,, CN, CO;H, CO2(C;4
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bicyclic ring; said aryl group having 0-3 heteroatons independently

sel ected fromnitrogen, oxygen, or sulfur wherein each substitutable

posi ti on wb 26®/d4s256pt i onal |y and i ndependent |y repl aced poy/uRZ005857836

hydr ogen, -Cl-6aliphatic, -CN, -OH, -Q(Cl-6aliphatic), -CO2H,
-CO2(Cl-6aliphatic), -CON(R) 2, -NO2, -halogen, -NR2, wherein each
substitutable position of an aliphatic carbon is optionally and

i ndependently substituted with hal ogen or NH2; R7 is hal ogen; -R, -ORO;

- SRO; 1, 2lipkdticy, velreeelh exgh ofth@&edbitvgbmgadii,aliphatisheroyps i Phiioreblyisobstitiitgd

substi tutecl with RO; -Q(Ph) optionally substituted with RO; -(CH2)1-2(Ph),
opt| onal I"Y} %% uted with RO; CH:CH( Ph), optionally substituted with RO;

i NROCO2R0 13}&6@1%%% & ye&%@}ﬁ%o%%?é%( sy S-%go%go%ﬁ% s&ﬁ%?)ﬂiﬁ@o%
) g(q%%?@llﬁ)m) N@giggph&t@ﬂlﬂ@gen € SpRphaticCPB) (). Ajphate)s o 3R0
- S2N(R) ?05%&3 14 alﬁﬁ%’%ﬂ?’ﬁ?‘% g%ﬁﬁég%%m%(%é a%ll%‘ Lﬁ\ﬂ% 1l?e) 2 o
(WZ)OWMugstltﬁﬁgmlﬁ"ha%@n% is hydrogen hal ogen; -R -OR

1,2-neth edi'oxy; 1, 2- ethylenedi oxy; phenyl 1(Ph) optionally substltut ed
wth RO; [ND'UFPh) Ap@qrdlmglto yn@@bb@ﬁilmntedfwrﬂwa is(fmeen2( Ph) optional | y

SRR o T Pl oA s e B,

- NRONROC(eQ)b‘B&meﬂNBNF&Sﬁﬂ)M@l 2 NEDRONROCORR0; - (O ( O) RO; C( O CH2C( O) RO;
S) RO, C(O)N(R) A S N(R) 2;

oc< 0) N 731 océewdm%@ ey army baggment t(of Richgr oo ql@ oFl; R 1yhoyleen-

- S2N(R) (O

SN S TN R s o G R N
:NNHSOZ(afi@M{o):C}Qr =NR*. X and Y and the atons to which they are attached
forma six menbered rjin

bref or abiPVRRTC h- AcrratioEgh BT MOl ROl SORHALREE: 305 Sy
substi tuligpdRy PORLLARS FaRMAL éﬁ'@o&ﬁu&ﬂ%f%ﬁhé‘hﬁ%‘mhﬂa TorIL YisO.
[0083] According to another embodiment of either of formula IorII, Y is NR.
[0084] In some embodiments of formula I, m; n and p and are each independently 1
or 2. In another embodiment, m is 0; in another embodiment m is 1. In one embodiment n
s 0; in another embodiment n is 1. In another embodiment, p is 0; in another
embodiment, p is 1. In a further embodiment, each of m, n and p are 0.
[0085] In some embodiments of formula II, R4, R6, and R’ are each independently
halogen; Cy.4 aliphatic; -OR®; phenyl (Ph) optionally substituted with R® -O(Ph)
optionally substituted with R -(CHy);.2(Ph) optionally substituted with R —CH=CH(Ph)
optionally substituted with R°; -CN; -N(R®),; -NR°C(O)R®; -NR°CO,R®;
-C(O)CH,C(O)R®; -CO2R?; -C(O)R®; -C(OIN(R®)z; -OC(O)N(R®)2; -OC(O)R®; -S(O)R®;
-SO,N(R®),; -S(O)R?; -NR°SO,R®; or two hydrogen atoms bonded to the same carbon
atom are replaced by =O.
[0086] In other embodiments R4, RG, and R are each independently halogen; Ci.4
aliphatic optionally substituted with halogen; -OR®; -CN; -N(R°),; -NR°C(O)R?;
-NR°CO;,R°; or two hydrogen atoms bonded to the same carbon atom are replaced by =O.
[0087] In other embodiments, R* and RS are Cy.6 alkyl or halogen, preferably C;3
alkyl, F, or Cl.
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formula I'l. In the case of a heterocyclyl substitution, R4, R6, and R7 can
be attached to substitutable positions both at the carbon atom and at the
het er oat owo 2b@vose2sanpl e, if X and Y were both N and R6 werastids/3ishe t hird
nonocycle of formula Il could be either [0076] In another enbodi nent of the
invention, there is provided a conpound of formula (Il) wherein X is CH or
N, Yis CH, NH NR O or S; nis 0-4, mis 0-4; RL is hydrogen or -N(HR
2; R2is hydrogen or Cl-6 al kyl is an aryl group selected froma 5-6
menber ed ﬁ%ﬁ&]cyc Ih @n@hemmt&dhﬁeme%wlatbg@h,cﬁ&\l i -sralkydy, Cisadlkbxay ywN§)00p

havi ng 0(2 ter tons i ndependently selected fromitrogen, oxygen, or

sul fur Ha h substitutabl e position of R3 is optionally and

i ndependeypoBy] reFIh asad e%o@ﬁqenﬁ%f'f&rﬁm% PRI, Rtiiaﬁ%f 1 p @lecte@rom &H.
- Cl-6aliphatic), - CO2( Cl-6al i phatic - haI ogen, or -NR2,

wher ei n e@rﬁwnﬁlﬁb@impmcabh@hm 93dretarbatams &l epﬂaienﬁy seledserhfrom oisogenal | y

dind dent bt tuted wth ;
172 oty o Ny B e e T R b SR PR PRI Re SR  ut o
with RO, [0006h) opichRR ﬂoxbnéléhﬁiouhuérﬁokwstaham mip@é?e);ﬂedszo?mﬁ mhb&eal |y
substituted with RO; CH(Ph), optionally substltuted w th RO; -NOZ, -CN;

-N(R) 2; mmayg}lﬂbaVIng\Peob(os§zm@terom gdeptly sqlptydsrnmy 2o ZenNROEERRO; |

o T RPN B B M‘%zc%zﬁ"ﬁff%%& P oo o

C( 0) N( OR0B91} C( Mehiing tS(a@bﬂBﬁemb&ﬁ@eﬂR@( is £62MNnMeZsd hﬁ@r@@wﬂhl‘ﬂﬁ@ N(R) 2;
-NROSQ2RO;. -N(OR R, -C(= l:éR . or -gCHZ O 2NHC( O RO wherein each
i ndependetﬁfros@claﬁl?r@ﬁf@@%me r3hly 4 iteegead R oACEFEINEGR et 29thes gabpdiment,

substi t uted; i phatic, an unsubstituted 5-6 nenbered heteroaryl
IQ 18 /1.

[0092] In one embodiment of formulae I or II, R’ is hydrogen, halogen, OH, NR°, CN,
O-(Cy.6 aliphatic), or Cy.6 alkyl optionally substituted with -NRs.
- [0093] In another embodiment, R is Ci.6 alkyl optionally substituted with —N(R),.
-[0094] In another embodiment, RS is -CN. In yet another embodiment, R is
- hydrogen.
[0095] One embodiment is represented by Formula I-a.

H
O
1/2_,\<N R® \X/\\
N Y
1\33 \_

I-a.

[0096] Another embodiment is represented by Formula I-b:

I-b.
[0097] Another embodiment is represented by Formula I-c:
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or heterocyclic ring (provided that a nitrogen atomin the heterocyclic
ring is optionally substituted with - R+ or -C(O R+, wherein R+ is

( C1- 6al kywp,20ewafseabl y (Cl-4al kyl)), phenyl, -Q(Ph), orcT@<€2¢Bh}is3er,
notw t hstanding the definition above, two i ndependent occurrences of R, on
t he sane substituent or different substituents, taken together wth the
aton(s) to which each R group i s bound, forma 5-8-nenbered heterocyclyl,
aryl, or heteroaryl ring or a 3-8- menber ed cycl oal kyl ring having 0-3

het er oat ons i ndependent|y sel ectq_qh \ni t xagen, oxygen, or sulfur. Each
R4 and R6 is independently hal = SR\Q. 2- met hyl enedi oxy;

1, 2- et hyl enedi oxy; phenyl (Ph)/koﬁ |ona lN? gryuted with RO; -0(Ph)
optionally substituted witH:R0; "N (CH2) 1- (Ph) fd)p nally substituted with
RO; -CH=CH(Ph) optionally substiltuted with RO; -CN, -N(R)2; -NROC(O) RO;
-NROCCZRO; - C(O) CH2C( O) RO; - CaR -CQ(ORO; -(O)N(R) 2; -0C(0)N(R) 2;
-OC(O RO; -S(O 2R0; -S2N(R) 2; - 30O RO; -NROSQ2R0; or =0; An aliphatic
group of Ris optionally substituted with NH2, NH(Cl-4 aliphatic), N(C -4
al i phatic)2, hal ogen Cl-4 aliphatic, ©d, O(C 1-4 ali phatic) NO2, CN,

CO2H, CO2 4aI| | rein each, of. these f Cl-4 aliphatic
gr oups |sl%§)gﬂ ona %ﬁjﬂm?rﬁfgﬁrﬁﬁ’?ﬁnﬁ%lt%@ﬁm%ng%ﬁﬂ ?g&en or a Cl1-6
al i phatic grou NIS7ns ally substituted WI t h Ig -NH2, NH(Cl-4

al i phatic), B@Z @:- | ogen, I| ( /Cl(\?l 4

al i phatic), COR 00 (\lCl- al i ph ={ el efN of Mt hese

f or egoi ngHMN: g,h phatl C grouﬂt opt| ’FS bsti ttit ed WiFt N-ha ogen.

[ 0077] According to one enbodi nent of forrrul , Rl is hydrogen. [0078]
According to enbodi ment of forrmulae IIN is hydr ogen. | n anot her
enbodi ment ofll formula 11, RL is N(HR2. [0d79}) According to anot her
enbodi nent of &ither of forrrul al or Il, R2Tis hydrogen. [0080] According
to anot her enbodi nent of-teither of fornmula | or Il, if.2Xis CH then Y is

not CH2. [0081] According to another enbodi nent of either of fornmula | or
11, X is Q099] " Other embodiments are represented by compounds I-3 and I-4:

HN
/z—\(N O:O\"N/\\o N—( \Q\EO\'"N/\\O
HoN" N H v H2N (v
NT NT
> L~
I-3 I-4.
[00100] Compounds of this invention also include those wherein the ring containing X

and Y is attached to the rest of the molecule at any atom, not just at the X atom.

[00101] In another embodiment, the invention provides a compound of formula (IIT)

(II1)

wherein
Ring A is a 3-8 membered saturated carbocyclic ring;
Ring B is a 3-8 membered saturated or partially saturated ring, wherein Ring B has 0-3

heteroatoms independently selected from nitrogen, oxygen, or sulfur;
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[ 0082] According to another enbodi nent of either of formula | or Il, Yis
O [0083] According to another enbodi nent of either of fornmula |l or |1, Y
is NR [0084hodna7mene enbodi nents of fornmula Il, m n ardrTpsasdoarsso each

i ndependently 1 or 2. In another enbodinent, mis 0; in another enbodi nent
mis 1. In one enbodinent nis 0; in another enbodinent n is 1. In another
enbodi nent, p is 0; in another enbodinent, pis 1. In a further enbodi nent,
each of m n and p are 0. [0085] In sonme enbodinents of formula I, R4, R6,
and R7 arXie€@tlhoriNidependently hal ogen; Cl-4 aliphatic; -OR phenyl (Ph)

optionally s %;ti u{qed Mth R -Q(Ph) optionally substituted with RO;
-(O%Z)i-Z%Pﬁﬁ% pﬁzo aPiy substituted with RO; -CH=CH(Ph) optionally
substitutﬁé% Mth RO; -CN, -N(R)2; -NROC(O RO; -NROCQ2RO; -C(O CH2C( O RO;

- CO2RO; - g\hﬁO; -C(ON(R 2; -O(ONR2; -OC(OQRO; -S(02R0; -SXN(R)2;
-S(O RO; mNROYER2RO; or two hydrogen atons bonded to the same carbon atom
are repl acedcpgy =0. [0086] In other enbodinments R4, R6, and R7 are each

i ndependeht Y hal ogen; Cl1-4 aliphatic optionally substituted with hal ogen;
- ORO; - ONR! 1sMyRogen; NROC(O) RO; - NROCOZRO; or two hydrogen atons bonded to
the sanme carbon atom are repl aced by =0. [0087] In other enbodinents, R4 .
and R6 arR” Ghydrageikpr Cos aliptlatigen, preferably Cl- alkyl, F, or O .[0088] In

anot her odinment, R7 is oge -CN., Cl-6 al kyl, Cl- | ko -N(R) 2, or
oL ray B R Mo sl ik S iebe et Boa¥iie odi £13 piHired A 2,
aryl group selgiey@id rirgg@@aia 3@1@myﬂraad1grms@sufdakcﬁnmmb§@demﬁy ficaydeda s

i ndependently sel ected fromnitrogen, oxygen, and sul fur wherein each

subst i t ut abl e PEHEEE, ORYSM, ABsYlEr gperemeacnpupbsisntablepopiiiomp! Rf gomdinaldt or di ng
to one enbodi Bl 5% isht ’ sag dlg};ﬁup selected froma 6 nenbered
: T, or FPREter

nonocycl i ¢ having er‘oat’ons i ndependently sel ected from

ni trogen, R?)ismdmgeﬂ,nd:lgalip‘huﬁc,\AGN, eDH, dxCh ¢diphatic), uC@iH e QT tdaliphatit), R3 i s
optionally replaced by R7. 5}0091] According to _another embodinent, R3 is a
6 nembered het €FQARD2 wiNPr, -halogem -NR( 7. thereim e ghstrbleostiop ghpy 1

nitrogen atom al@%%ﬁé géngn }soop\ﬁ%%al?}p%dnﬁ&ep%ﬂg&%y%ﬁtaced by halogen or NHj;
R’ is halogen; -R°; -OR®; -SR®; 1,2-methylenedioxy; 1,2-ethylenedioxy; phenyl (Ph)

* optionally substituted with R® -O(Ph) optionally substituted with R
-(CH,)1.2(Ph), optionally substituted with R°; -CH=CH(Ph), optionally substituted
with R% -NO,; -CN; -N(R°),; -NR°C(O)R®; -NR°C(S)R°; -NR°C(O)N(R°),; -
NRCC(S)N(R®),; -NR°COzR°; -NR°NR°C(O)R?; -NR°NR°C(O)N(R®),; -
NR°NR°CO,R®; -C(O)C(O)R®; -C(O)CH,C(O)R®; -CO2R?; -C(O)R®; -C(S)R®; -
C(O)N(R)2; -C(S)N(R)z; ~-OC(O)N(R?)z; -OC(O)R®; -C(O)N(OR)R?;
-C(NOR®)R?; -8(0)2R?; -S(O)sR?; -SO2N(R®)z; -S(O)R?; -NR°SON(R)z;

- -NR°SO,R®; -N(OR®)R?; -C(=NH)-N(R®),; or -(CHz)o.2NHC(O)R®,

wherein each independent occurrence of R° is selected from hydrogen, optionally
substituted Cy.¢ aliphatic, an unsubstituted 5-6 membered heteroaryl or
heterocyclic ring (provided that a nitrogen atom in the heterocyclic ring is
optionally substituted with -R* or -C(O)R", wherein R" is (Cj.¢alkyl), preferably
(Cy.qalkyl)), phenyl, -O(Ph), or -CH,(Ph), or, notwithstanding the definition
above, two independent occurrences of R°, on the same substituent or different
substituents, taken together with the atom(s) to which each R° group is bound,

form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered
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R3 is 2-pyridyl. [0092] In one enbodinent of fornulae | or Il, RS is

hydr ogen, hal ogen, OH, NRO, CN, O (Cl-6 aliphatic), or Cl-6 alkyl

opt i onal lwoudsslirtset ed with -NR . [0093] In anot her enbedirnsndosoRs3es Cl-6
al kyl optionally substituted with -N(R) 2. [0094] In another enbodi nent, R5
Is -CN. In yet another enbodinent, R5 is hydrogen. [0095] One enbodi nent is
represented by Fornula I-a. |I-a. [0096] Another enbodinent is represented
by Forrmula I-b: I-b. [0097] Another enbodinent is represented by Formul a

| -c:1-c. [0098ycloakei rieghadhgt} setapatoms pndepemtently sglectodproommisrogenlt and 1- 2:
I | 1-2. [0099] O her ﬁﬁff’di ments are represented by conpounds 1-3 and 1-4:
1-3 1-4. [001087e8bpdUHYs of this invention also include those wherein the

[1ng contALRRAGndRAN qn%ﬂeﬁdéﬁl%%ﬁﬁ%f%%&%%m -ORedggephecul e at any

atom not just at the X"atom ment, the invention
provi des a conpethpdnafiofypdétaylehedipxy; Iphbﬁyl\ﬁhl@rcq:tmnﬂﬂmglbémumdamﬁa B%nrenber ed

Satur at od 11 ngoCmePGTH RS RS T NG reC PG SHaER e 4B bt o0
oo mrogen, -CH G R Bhtictlil YhbstedSa Fitn ®°; Moo -C; 9@&10)2'\,'&»«1{%@%,54 nis

NR°C(S)R®; -NR°C(O)N(R°),; -NR°C(S)N(R®),; -NR°CO,R®; -NR°NR°C(O)R®;
-NR°NR°C(O)N(R®),; -NR°NR°CO,R?; -C(O)C(O)R®; -C(O)CH,C(O)R®; -
CO2R?; -C(O)R?; -C(S)R®; —C(O)N(R°)z; -C(S)N(R®)z; -C(=NH)-N(R®),,
-OC(O)N(R®),; -OC(O)R®; -C(O)N(OR°) R®; -C(NOR®) R®; -S(0),R°; -S(O)3R°;
-SO2N(R)2; -S(O)R?; -NR°SO;N(R)2; -NR°SO;R?; -N(OR®)R?; -C(=NH)-
N(R®)2; -(CH2)02NHC(O)R®, =0, =S; =NNHR", =NN(R"),, =NNHC(O)R ",
=NNHCO;(alkyl), =NNHSO,(alkyl), or ¥NR*, wherein V

each independent occurrence of R° is selected from hydrogen, optionally substituted C;_¢
aliphatic, an unsubstituted 5-6 membered heteroaryl or heterocyclic ring, phenyl,
-O(Ph), or -CH,(Ph), or, notwithstanding the definition above, two independent
occurrences of R°, on the same substituen‘; or different substituents, taken together
with the atom(s) to which each R° group is bound, form a 5-8-membered
heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered cycloalkyl ring having 0-3
heteroatoms independently seleéted from nitrogen, oxygen, or sulfur;

an aliphatic group of R® is optionally substituted with NH,, NH(C;.4 aliphatic), N(Cy.4
éliphatic)z, halogen, C;.4 aliphatic, OH, O(C;.4 aliphatic), NO,, CN, CO,H,
CO,(C;4 aliphatic), O(halo Cy.4 aliphatic), or halo(C;.4 aliphatic), wherein each of
these foregoing Cy.4 aliphatic groups is unsubstituted;

each R" is independently selected from hydrogen or a Cy_¢ aliphatic optionally substituted
with NH,, NH(C;.4 aliphatic), N(C,.4 aliphatic),, halogen, C;.4 aliphatic, OH, O(C;.
4 aliphatic), NO,, CN, CO,H, CO(C;.4 aliphatic), O(halo C,.4 aliphatic), or
halo(C;.4 aliphatic), wherein each of these foregoing C;.4 aliphatic groups is
unsubstituted; and

R is hydrogen or a C;.¢ aliphatic group, optionally substituted with =O, =S, -NH,, NH(C.4
aliphatic), N(Cj.4 aliphatic),, halogen, C;.4 aliphatic, OH, O(C;.4 aliphatic), NO5,
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Rl is hydrogen; R is hydrogen or Cl1-6 aliphatic; Ris an aryl group

sel ected froma 5-6 nenbered nonocyclic or an 8-12 nenbered bicyclic ring;
sai d arylwonroesgnshmei ng 0- 3 het er oat ons i ndependent |y selpectutsdodsnsrsso

ni trogen, oxygen, or sul fur wherein each substitutable position of R3 is
optionally and independently replaced by R7; R5 is hydrogen,
-Cl-6aliphatic, -CN, -OH, -Q(Cil-6aliphatic), -CO2H, -CO2(CLl.6aliphatic),
-CON(R) 2, -NQ2, -halogen, -NR2, wherein each substitutable position of an
al i phatic car AN, CO,ApCOgal hijplatid), iO(Udpéhdahphgtia),e:mhabé@ paliphatiogen or
NH2;: R7 is hal ogen; -R | enedi 0x hyl enedi oxy;
pheny| (Ph) op"t’l%é?faleﬁfp %ﬁfB%%qu{flgealg\&rzlﬁﬁ e SHYB S é&f“%%‘rzﬁ‘étf: yysubsti tu%/ed
with RO; rodfeR) 1neh R hbéﬂﬁféh{ Yhélﬂb@&tidh%@ﬂdé’!é& und GEESHuBIT
optionally substltut C(O RO; -NROC(S) RO;

- NRC( 0) N(Werd@n - NRC(S)N(R)Z " NROCO2RO: -NRONROC(O)RO -NRNRC(O)N(R) 2: -

NRONRO Q.R0:. - C( 0 CH2C( O) RO; - CCRRO; - C(O) RO; S RO; -
C(0) N(R) ISht%ﬁéﬂcé@eﬁ ]ﬁé(o)N(R)Z - OC( O) RO; C(O)N%CR)RC(C%NOR)R

-S( O 2RO;R% 9 - LONS NROSZ! R R
- C(=NH) - I\I%R) g%@h %ﬁéﬁyﬁ%\ﬁ C% @\?ﬁ%%@% |nd2§)endent E%épgﬁ)gnz:e of

Ris selected ﬂ@ﬁﬁﬂ?ﬁdﬂm@%&n, Ql‘pNRﬁ’maWhayelB ehet JubstitathbIpdBiteniqblataliphatien
unsubstituted 5 menberr@ﬂ ?é or heterocyclic ring (provided that a
n| trogen at omciaFPanéORté‘i‘ 8¢ boglﬁg’ optional ly substituted with - R+

- QO Rbien &El% Ph?d Bﬂs 1ﬁdf§ déﬁlé/l‘h\éi&c%en leef &HROI_YREGly ﬂfb‘ttﬁﬁéﬂeﬁmx@hﬁ ayl,

O(Ph) or tanding the définition above,
i ndependent oothJylexmnlnxe@ ptﬁenl?l (R ophmaé]a{rmbsutnsdmuthdh‘t —@(Phdloplﬁ@nraémt

bound, f or m & SONIHERBETR S oU D gonghyfubsg SOHSOHENS, 2
3 gmﬂﬁpffggg % 5@%@/&1}@&&%}% RY 83 KRG 8L, Oﬂﬁz@(f%o}wd emﬁt@'@md Y sel ect ed

-C(O)CH,C(O)R®; -CO2R®; -C(O)R?; -C(O)N(R®)2; -OC(O)N(R®),; -OC(O)R®;
-S(0)2R%; -SO;N(R®)2; -S(O)R®; or -NR°SO,R°; or two hydrogen atoms bonded to
the same carbon atom are replaced by =O;

wherein each independent occurrence of R° is selected from hydrogen, optionally
substituted C;_¢ aliphatic, an unsubstituted 5-6 membered heteroaryl or
heterocyclic ring, phenyl, -O(Ph), or -CH,(Ph), or, notwithstanding the definition
above, two independent occurrences of R°, on the same substituent or ciifferent
substituents, taken together with the atom(s) to which each R° group is bound,
form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered
cycloalkyl ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur;

an aliphatic group of R° is optionally substituted with NH;, NH(C;.4 aliphatic), N(Cy.4
aliphatic),, halogen, C1.4 aliphatic, OH, O(C,.4 aliphatic), NO,, CN, CO,H,
COy(C.4 aliphatic), wherein each of these foregoing Ci.4 aliphatic groups is
optionally substituted with halogen; and

R is hydrogen or a C;_¢ aliphatic group, optionally substituted with =0, =S, -NH,, NH(C;.4
aliphatic), N(Cj.4 aliphatic),, halogen, Ci.4 aliphatic, OH, O(C;4 aliphatic), NO,,
CN, CO,H, CO,(C;.4 aliphatic), wherein each of these foregoing Ci.4aliphatic
groups is optionally substituted with halogen.

[00103] According to a further embodiment of formula III, R? is hydrogen.
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each R4 and R6 is independently hydrogen; hal ogen; -R -OR -SR 1, 2-

nmet hyl enedi oxy; 1, 2-ethyl enedi oxy; phenyl (Ph) optionally substituted with
RO; - O Rep 20@dso13al |y substituted with RO; - (CH2) 1- 2( PerTasteosnadsky
substituted with RO; -CH=CH(Ph) optionally substituted with RO; -NO2; -CN,
-N(R)2; -NROC(O RO; - NROC(S)RO; -NRC(O)N(R) 2; -NRC(S)N(R)2; -NROCO2RO;

- NRONROC( O) RO; - NRNROC(O) N(R)2; -NRONROCO2RO; -C(O C(O R0O; -C(O CH2C( O RO;
- CRRO; -C(ORO; -C(S)RO; -C(ON(R 2; -C(SNR)2; -C(=NH)-N(R)2,

- OC( O) N( Rpat04] %@@ﬁing-tﬁ(a@f%@%ﬁ)boﬂtmerﬂ?@f\ﬁ@nulﬁ 1L, 80 DpR&R0; mog(ad)u3R0and

(88525 g) T ( Nﬁsgmmdﬁoﬁ%%% _W@G?@%dyﬁ%%ﬁ%z(m kyl ),

‘NNHSC)Z(%)I 1d4r ol Eﬁc o%rgbe;.r gﬁ@ﬁs d RS RSRIENL ORGCUMGERGRoRS. R i's

sel ect ed stitute Cl 6 aliphatic, an

unsubst i tNlR‘E(L‘tCSRB mmzad Hevwrdrogen atonheicaided yeihe Garhe agbolphtenydme -Q( Ph),
or -CH2(Ph), notw thstanding the definition above, two independent
occurrendéBla@ﬁfd]H =@nIn pes asfurtberambodinenin® ' opd & preee eralk @ s delogerntls | t aken

t oget h
L IR | QLT Ol 3sP 00 S iy
cycl oal ky[l)0105]g llﬁa/rldﬂlg:r(hrﬂ)oﬁﬁﬁf&ﬂ obfoanmla Imn@ﬁemateraryugraqi ekred ffonome-

ni trogen, gen, or sulfur; an aliphatic gro of Ris optlonally
substit utfé%fn rehmqRecyclipheying O3 hiﬁﬁ&?‘i‘)@)s m&m)e&dfznﬂw selsRigdifoppnitRgFhbgen, C1- 4

anal'o A %%#%ri*v@r&‘*@é“fﬂ Pl R AR R e S
f or egoi ndnGit 4 fuathepbmbodingny®ss & 6 mammﬂ:hsihettmrbmdd geapthaRhgilori2mdepgandent | y

sel ected fromh dr 016 nal | bstituted th NH2,
NH( Cl- 4 dieis3paping: ﬁ\t%té%aﬁﬁ{ Fhed! P‘Egtz Bg%ﬁﬁ Cl- )4/ ZIJ. ;S)hlat :Jc o\x o(C 1-

o hal o( 41" 4°6§|Nf’%*ﬁ§%g@%ﬁ§?§?ﬁé‘§’§é‘ﬁm%¥ Pl I &heh e bt ©)
groups i SOHNNBBSECN{ Ot(€4 alplehtic), or Cy.¢ alkyl optionally substituted with -NR;. In a
further embodiment, R’ is C1.¢ alkyl optionally substituted with -N(R),. In yet a further -
embodiment, R’ isv -CN or hydrogen.
[00107] In another embodiment of formula III, Ring A is a 5-7 membered carbocyclic
ring.
[00108] In another embodiment of formula III, Ring B is a 5-7 membered saturated or
partially saturated ring. In a further embodiment, Ring B is a 5-7 membered saturated or
partially saturated heterocyclic ring.
[00109] Other embodiments of formulae I, IT and III are represented by the following

compounds:

» I
N @
Yo O
L uu/@r
Mo . N\A\ju
N e ~
® L
I-5 I-6
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R is hydrogen or a Cl-6 aliphatic group, optionally substituted with =0

=S, -NH2, NH(Cl-4 aliphatic), N(Cl-4 aliphatic)2, halogen, Cl-4 aliphatic,
OH, 0O(C 1wé 2ede/qahmsbi c), NO2, CN, CO2H, CO2(Cl-4 ali phati err/vSthalosrsed- 4

al i phatic), or halo(Cl-4 aliphatic), wherein each of these foregoing
Cl-4al i phatic groups is unsubstituted. [00102] In a further enbodi ment, the
i nvention provides a conpound of formula EI wherein R2 is hydrogen or Cl-6
al kyl; R5 is hydrogen, -Cl-6aliphatic, -CN, -OH, -Q(Cl-6aliphatic), -CO2H,
-C2(C1-6aliphatic), -CON(R)2, -halogen, or -NR2, wherein each
substitutabl e position of an aliphatic carbon is optionally replaced by

hal ogen; each R4, R6, and R7 is ;zgependently hal ogen; -R~0OR -SR;

1, 2- et hyl enedi oxy; 1, 2- ethy%eq oxy; phenyl (Ph) o t; nalfl y substituted
with RO; -O(Ph) optionally substlituted with RO; -( 2(Ph) optionally
substituted with RO; - CHfCRgPhY optional |y substi ith RO; -CN:
-N(R) 2, -NROC(O) RO; -ARDECRRD, - (O CH2(( O) RO, RO; -C(ORO; -C(0)N(R)
2; -0C(ON(R 2; 00@ J; -S(O) 2R0; - SO2N(R) -“S(O) RO; or -NROSO2RO; or

two hydrogen atons” tbonded to the same carbon, 9n1are repl aced by =0
wher ei n each i ndepéwndent occurrence of Ris blected from hydr ogen,
optionally subst|§umed Cl-6 aliphatic, an ugSu b tuted 5-6 nenbered

het eroaryl or het'ero ic ring, phenyl, CXFh) -CH2(Ph), or,
notw t hst andi ng t he nition above, two indepe ent occurrences of R, on
t he sane substituent or different substituents, taken together wth the
aton(s) to which each R group is bound, forma 5-8-nenbered heterocyclyl,
aryl, or heteroaryl ring or ~ 8- member ed cyclo I§y| ring having 0-3

het er oat ons i ndependent | y sel'ect ed fron1n|trogen oxygen, or sulfur; an
al i phatic group of Ris optionally substituted with NH, NH(Cl-4
aliphatic), N(Cl-4 aliphatic)?2, halogen Cl-4 aliphatic, OH O(C 1-4

al i phatic), NO2, CN, CO2H, CO2( ’Aﬁallphatlc) wher ei n eagb of these
foregoing Cl-4 allphatlc groupm\/§ [ e

H

DL or
HN = HY
u/ku ")§"
N
& 2
wl = TN
'y | —

19 1-10

I-11 I-12
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optionally substituted with hal ogen; and Ris hydrogen or a Cl-6 aliphatic
group, optionally substituted with =0, =S, -NH2, NH(Cl-4 aliphatic), N(Cl-4
al i phati oyw®,20évals0gen, Cl-4 aliphatic, OH O0(C 1-4 ali phatira)s2008027836€N,

CO2H, CQ2(Cl-4 aliphatic), wherein each of these foregoing Cl-4aliphatic
groups is optionally substituted wth hal ogen. [00103] According to a
further enbodinent of formula IE, R2 is hydrogen.[00104] According to a
further enbodi ment of formula Ill, any one or nore of m n and p are O.
According to a further enbodinent, R4, R6, and R7 are each independently
hal ogen; Cl1-4 aliphatic optionally substituted with hal ogen; -OR; -CN,
-N(R)2; - NROC(O) RO; -NROCOZRO or two hydrogen at¢9ms bonded to the sane

carbon atom are rgpl aﬁedy_,by =0. In yet a furtu | nt, R4 and R6 are
Cl- al kyl or hal og ot her enbodi nent, ge -CN, Cl-6

al kyl, C1-6 al kox ,M,‘L N(R) 2\ or/Cl-4 hal oal kyI l00105] | n /anot her

enbodi nent of for alll, san aryl grou sel ected Tr a 6- nmenbered

nmonocycl i ¢ havi ng™Q
oxygen, and sul fur

3et eroaj®ns i ndependent ! el ect ed ¢ om ni t r ogen,

ion of Ris optionally

replaced by R . In yefa-futher enbodi nent, R3 g 6~menbered heteroaryl
group having 1 or 2 nitrigge b_e\froatoms In a st& | t ber enbodi nent, R3
is 2-pyridyl. [00106] Accordl”n o a further enbodi nent if ormula 111, R5
i s hydrogen, hal ogen, OH, NRL\GN 0-(C 1-6 aliphatic), o 6 al kyl

optionally substituted with -NR2. In a further enbodinment, R5 is Cl-6 al kyl
optionally substituted with -N(R) 2. In yet a further enbodinent, R5 is -CN
or hydrogen. [00107] In another enbodi ment of formula Ill, Ring Ais a 5-7
menber ed carbocyclic ring-1g00108] I n anot her enbogilgent of formula |11

Ring Bis a 5-7 nenbered saturated or partially saturated ring. In a
further enbodinent, Ring Bis a 5-7 nenbered saturated or partially
saturated heterocyclic ring. [00109] O her enbodinents of forrmulae I, 11
and 11l are representgﬂxby the foll ow ng corrpounds,,%H

HH ; HH

Q@

I-15 I-16

[00110] As discussed above, the present invention provides compounds that are
inhibitors of protein kinases, and thus the present compounds are useful for the treatment
of diseases, disorders, and conditions including, but not limited to a proliferative disorder,
a cardiac disorder, a neurodegenerative disorder, psychotic disorders, an autoimmune
disorder, a condition associated with organ transplant, an inflammatory disorder, an
immunologically mediated disorder, a viral disease, or a bone disorder. In preferred
embodiments, the compounds are useful for the treatment of allergy, asthma, diabetes,
Alzheimer’s disease, Huntington’s disease, Parkinson’s disease, AIDS-associated

dementia, amyotrophic lateral sclerosis (AML, Lou Gehrig’s disease), multiple sclerosis

36



1-5 1-61-7 1-8 1-9 1-10 M| 1-121-13 1-14 1-15 1-16 [00110] As di scussed
above, the present invention provides conpounds that are inhibitors of
prot ei n kwoas&m47mad thus the present conpounds are usefbpglr/usesosiobmsso
treatment of diseases, disorders, and conditions including, but not limted
to a proliferative disorder, a cardiac disorder, a neurodegenerative

di sorder, psychotic disorders, an autoi mmune disorder, a condition
associated with organ transplant, an inflamuatory disorder, an

i mmunol ogiMS3)| schizopticaizc dardisoyodete, hypentiophy, rapafmsn/isdenda Gonestakspr der. I n
preferre odi nents, the cqnpoupds are useful for the treatnent .of
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sclerosis (AM., Lou Gehrig's disease), multiple sclerosis(M),

schi zophriefiammatian, diypenasidneangipepdctaishysrebropasciilas canivacgoh gniipherel. g. |
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pectoris, cerebrovascular contraction, "peripheral circulation disorder,
pr emat ur Disease land eolites; hewite enigeiveth, anskRaymaudns Lenast rlalprefaed pabadimedisonar y

Gonn o O disbise ot oG8 S RS R AL TBRERES ™ 1
pr ef er r edERybRPEMMRIbTischdifiadé.5 6 B6ke) CVEbdshNin (REetildlSAESPEsth 8nd coronary
at heroscl erosis, hypertension, erectile dysfunction (ED),

reper f usi#aPsP8EAbm a (e.g., stroke), or vasospasm (cerebral vasospasm and

coronary r{“@%ﬁﬁgp a%@mdin%g)% l:hil/‘ ]anébt’ﬁ&o rsg%c]@ glf the .r&eﬁ@(lgﬁ{onagtpﬁﬁltace% i g%l,nﬁ present

I nventio rmaceuti accep € conpositions afre provi wherein
t hese corgeogitibio bSmpesiidrisIee proyidet], Whaeimahpewodposisonesmnprizednief tien, and
optionally conprise a pharmaceutically acceptable carrier, adjuvant or

vehi cl e. 4¥PROEPELSAcasRsdisEmR-9nd REQRALY SOBESISE P BRETHISEYIAHY PSPPI er
conprise c%ﬁ?er%djwn‘?oﬁggfiélé.qﬂ%kﬂﬁiﬂ%ﬁﬂﬂﬁﬂﬁén@s,@lﬂﬁ@tzémpositions optionally further

comprise one or more additional therapeutic agents.

[00112] It will also be appreciated that certain of the compounds of present invention
can exist in free form for treatment, or where appropriate, as a pharmaceutically

acceptable derivative thereof. According to the present invention, a pharmaceutically
acceptable derivative includes, but is not limited to, pharmaceutically acceptable prodrugs,
salts, esters, salts of such esters, or any other adduct or derivative which upon
administration to a patient in need is capable of providing, directly or indirectly, a
compound as otherwise described herein, or a metabolite or residue thereof.

As used herein, the term "pharmaceutically acceptable salt” refers to those salts which are,
within the scope of sound medical judgement, suitable for use in contact with the tissues
of humans and lower animals without undue toxicity, irritation, allergic response and the
like, and are commensurate with a reasonable benefit/risk ratio. A “pharmaceutically
acceptable salt” means any non-toxic salt or salt of an ester of a compound of this
invention that, upon administration to a recipient, is capable of providing, either directly or
indirectly, a compound of this invention or an inhibitorily active metabolite or residue
thereof. As used herein, the term "inhibitorily active metabolite or residue thereof" means

that a metabolite or residue thereof is also an inhibitor of a FLT-3, FMS, c-KIT, PDGFR,
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[00112] It wll also be appreciated that certain of the conpounds of
present invention can exist in free formfor treatnent, or where

appropri ave,2o@4aesphar maceuti cal |y accept abl e deri vati vecrhseesios7sdecor di ng
to the present invention, a pharnaceutically acceptable derivative

i ncludes, but is not limted to, pharmaceutically acceptabl e prodrugs,
salts, esters, salts of such esters, or any other adduct or derivative

whi ch upon administration to a patient in need is c%agble of providing,
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met abol it [ eof sed herein, the term "pharmaceutically
accept ablnggaﬁﬁérsg#t:%&@ ’?’f%%rgﬁg% ts which are, wthin the scope of sound
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and | ower_animals without undue toxicity, irritation, allergic response and
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reci pi entsaltk 8f thepabipeunds §fthMiitheagdon Gictudenthskerdedted/from sulishle aobrganic #nd
conpound of this invention_or an inhibitorily active metabolite or_ residue
t her eof . %ganis aeidpandpases.i Rramplesof harpaseutiedlinacsentable neatatinotsd addition
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ki nases (leydgohroRictaci®phosphépisaiid, sudfudic-a2id arnichelriByric 48Kor @K ordaR(c acRSCK,
and/ or SYK. [00113] 1lamr ceutically acceptable salts are well known in the
art. For SYAAPALHCECH ORlicpsicmatgic ag steﬂ%%a%ﬁé?ﬁ%@é@f Pes§2cd BBt abl e

salts in ﬁ@fof?xicl actdlor bR l%%é@ﬁ%étﬁ@({iﬁ wel SR St slja?ﬂ 4s io@i@xclﬂa’n%ﬁ.’ OfhRFOor por at ed

herein by reference. "Pharmaceutically acceptable salts o e conpounds of
t hi s i nvephtarmacduticillydascepiokle salévinvlede ddipate salginatel ascorbategaspiatatand or gani c

id b .. .Exanpl f ph ticall tabl e, t OXi id
addi 1 on REIVEES WA Peazoste. BRUTHE Rorae JHvels: Ranplerele, SiRGRHIENleT ds such
as hydr ocitrael %@ﬁﬂﬂeﬂﬁanéb&@fﬂ%ﬁﬁt@,@iﬁlu@@ﬂ@e, dBhashateC cBahddulfStthd, ¥oingat@ci d and

perchloric acid or with organic acids such as acetic acid, oxalic acid,
mal ei ¢ acfusharate,rglagdheptanity, glycerephosplisitel glupgoate rhemisdfage, deptandaseri ¢ aci d or
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aspart at esulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate,
nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate,
phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyaﬁate,
p-toluenesulfonate, undecanoate, valerate salts, and the like. Salts derived from
appropriate bases include alkali metal, alkaline earth metal, ammonium and N+(C1_4a1kyl)4
salts. This invention also envisions the quaternization of any basic nitrogen-containing
groups of the compounds disclosed herein. Water or oil-soluble or dispersable products
may be obtained by such quaternization. Representative alkali or alkaline earth metal salts
include sodium, lithium, potassium, calcium, magnesium, and the like. Further
pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium,
quaternary ammonium, and amine cations formed using counterions such as halide,
hydroxide, carboxylate, sulfate, phosphate, nitrate, loweralkyl sulfonate and aryl sulfonate.
[00114] As described above, the pharmaceutically acceptable compositions of the
present invention additionally comprise a pharmaceutically acceptable carrier, adjuvant, or
vehicle, which, as used herein, includes any and all solvents, diluents, or other liquid

vehicle, dispersion or suspension aids, surface active agents, isotonic agents, thickening or
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benzenesul fonate, benzoate, bisulfate, borate, butyrate, canphorate,
canphorsul fonate, citrate, cycl opentanepropionate, digluconate,

dodecyl suwbaves/o4etshanesul fonate, formate, fumarate, gl uechaptasas®3o

gl ycer ophosphat e, gluconate, hem sul fate, heptanoate, hexanoate,

hydr oi odi de, 2-hydroxy-ethanesul fonate, |actobionate, lactate, |aurate,

| auryl sulfate, malate, nal eate, nal onate, nethanesul fonate,

2- napht hal enesul fonate, nicotinate, nitrate, oleate, oxalate, palmtate,
parm?t e, dpadiifying sgenpepsstivatiees, @lidhbendery hubpicentated theHkepirsuged fo theat e,

pi val ate, propionate, stearate, sucCi e, sulfate,.tartgate, thiacyanate,
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i nvention additionally conprise a pharmaceutically acceptable carrier,

adj uvant ,aceeptadnrariers inHpdh bubarepoplimifed &, fon ¢XERRASES ABRINAAYBINITS o] vent s,
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active agents,” Tsotdnic a ckening oremu yi ng agents,
pr eser vatphosghatespgliycinb) soisic acidl olpdtasainhssaabate tfaetid] igheeridsmittitesdf t 0 t he
particul ar dosage formdesired. Rem ngton's Pharmaceuti cal . Sci ences,

Si xt eent FafpRied § et@thW@Fﬂsﬂw'(‘%é?(“Wtﬁl‘?%‘ﬁ Yigs 89¢h aspratprge syate, 1 gg)
di scl Osesdiyc?diarﬁm&géﬁ bﬁés@ﬁ&iﬁ, téég%ufnpﬁy'{ml)géni SHosPR, RBERHE it dey ziR6 SARL abl e
nown'te ni es or

conposi tions an he” preparati on thereof. Except
i nsof ar asllaiial shea emtgnesiain tdsiticatepohydinyl pyirelidomso pplatdrplageswivakest he

conpound ft i tion, ducj i rabl e .bi ol 'KI
CFT oot or Pt B p GRS Pl S o hFaPs, WPPLAS SRRt S s 145 R 2 Bty ©
Comonentéﬁgugfgs% @ﬁar&{éﬁgﬁa%ts&r& Shdch 2 o6t RhRh CAMMREE bh@lls dédVvativese i

contenpl ate e wthin the scope o

. such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered
tragacanth; malt; gelatin; talc; excipients such as cocoa butter and suppository waxes; oils
such as peanut oil, cottonseed oil; safflower oil; sesame oil; olive oil; corn oil and soybean
oil; glycols; such a propylene glycol or polyethylene glycol; esters such as ethyl oleate and
ethyl laurate; agar; buffering agents such as magnesium hydroxide and aluminum
hydroxide; alginic acid; pyrogen-free water; isotonic saline; Ringer's solution; ethyl
alcohol, and phosphate buffer solutions, as well as other non-toxic compatible lubricants
such as sodium lauryl sulfate and magnesium stearate, as well as coloring agents, releasing
agents, coating agents, sweetening, flavoring and perfuming agents, preservatives and
antioxidants can also be present in the composition, according to the judgment of the
formulator.

[00115] In yet another aspect, a method for the treatment or lessening the severity of a
proliferative disorder, a cardiac disorder, a neurodegenerative disorder, a psychotic
disorder, an autoimmune disorder, a condition associated with organ transplant, an

inflammatory disorder, an immunologically mediated disorder, a viral disease, or a bone
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this invention. Some exanples of materials which can serve as

phar maceutically acceptable carriers include, but are not limted to, ion
exchangerwo 28éua713a, al um num stearate, |ecithin, serumppraisesss37ssaich as
human serum al bum n, buffer substances such as phosphates, glycine, sorbic
acid, or potassiumsorbate, partial glyceride m xtures of saturated
vegetable fatty acids, water, salts or electrolytes, such as protam ne

sul fat e, di sodi um hydrogen phosphate, potassi um hydrogen phosphate, sodium
chl ori de disirdes ispdoviled compasidg hdmiristerdng aaeffesive mmbnitsifla coatpeungairpvi ny |

e o Phaisedeortilly deatable pposticP el etnegy CoBouha I s SBY SRRead) o hes
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as sodi um car boxynet | ose, ethyl cellulose and cel lul ose acetate;
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and suppository waxes; oils such as anut oil . cottonseed pil; safflower
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agents, sweetening, flavoring and perfum ng agents, preservatjves and
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treat nent  or seni ng € severi erative disor a cardi ac
di sor der ,coaditien hesdegedevidi organ tdlassplgiey an iaflpayatey dsottes,end emumivgiedllyi Nmune
di sorder, a_condition associated with organ transplant, an infla tory

di sor der mehatpdhHsAien ¢ el fipedradria ke diisiede M he §XaaF AmPUR; rg@lagf‘éi,vg@f a

bonedi sordey i ' OTRESRERG AL Bedls! R0 ekl bidiGorpbmat of a
corrpound,‘qg)g frgﬁpgﬁg@rgrﬂatggg?jﬁcél ﬁ/e%ac%ept g%?%e%%:eg’n%%’s?ﬁ%n caorrpri Rt ng a
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present LRYEplLen A tel LR ve At ol e COTRRuRS, oL BIALTRSS b C!
ease of administration and uniformity of dosage. The expression "dosage unit form" as ‘
used herein refers to a physically discrete unit of agent appropriate for the patient to be
treated. It will be understood, however, that the total daily usage of the compounds and
compositions of the present invention will be decided by the attending physician within
the scope of sound medical judgment. The specific effective dose level for any particular
patient or organism will depend upon a variety of factors including the disorder being
treated and the severity of the disorder; the activity of the specific compound employed;
the specific composition employed; the age, body weight, general health, sex and diet of
the patient; the time of administration, route of administration, and rate of excretion of the
specific compound employed; the duration of the treatment; drugs used in combination or
coincidental with the specific compound employed, and like factors well known in the
medical arts. The term “patient”, as used herein, means an animal, preferably a mammal,
and most preferably a human.

[00116] The pharmaceutically acceptable compositions of this invention can be
administered to humans and other animals orally, rectally, parenterally, intracisternally,

intravaginally, intraperitoneally, topically (as by powders, ointments, or drops), bucally, as
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treating or lessening the severity of a proliferative disorder, a cardi ac
di sorder, a neurodegenerative disorder, a psychotic disorder, an autoi nmune
di sor der ,we 20@ndirtsson associ ated wi th organ transpl ant, pamusadosasrsas or y

di sorder, an inmmunol ogi cally nedi ated disorder, a viral disease, or a bone
di sorder. The conpounds and conpositions, according to the nethod of the
present invention, nmay be adm nistered using any anmount and any route of
adm nistration effective for treating or |essening the severity of a
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speci f i. ¢ BlubestbmendPpeseliqy te drioducRBY, foeéangd, avatdrdr ot sélverts,gani sm wi | |
depend upon a variety of factors including the disorder being treated and

t he severspiupiliging pgents andregaylsifiers suchcasi afipylplophol, froprpakalephol cddound

enpl oyed; peeifl 0 kLl e ; i ener al
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aﬂm' gi st I’gayddl),l‘,t}imétﬁﬁflfbﬁhﬁnﬂb' , @kqirepartculad, cotimssql grdundnutpegenugedme vy ed;
the duration of the treatnment; drugs used in copbinati on or coincidental
wi t h the'%ﬁ@biaﬂflée%‘ﬁﬁﬁw}n&h@ﬁfﬂld%%?yd&#&rfPWélch& pRlzetgiene ghyeol anf ¢ he
medi cal : ] i " b4; imal ,
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phar mac e wohpakitipnacaegit@incde adipeasitt suwhsis ofetting agensyemulsidyingand be

adm ni stered to humans and othﬁr aninakf orally, rectally, parenterally,
i ntraci S-ts‘gmﬁlﬂ}n,g agents, sweetening, rlavoring, and perfurming agents.

- [00118]  Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation may also be a
sterile injectable solution, suspension or emulsion in a nontoxic parenterally acceptable

* diluent or solvent, for example, as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water, Ringer's solution, U.S.P. and
isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally

- employed as a solvent or suspending medium. For this purpose any bland fixed oil can be
employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic
acid are used in the preparation of injectables.

[00119] The injectable formulations can be sterilized, for example, by filtration through
a bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile injectable
medium prior to use.

[00120] In order to prolong the effect of a compound of the present invention, it is often

desirable to slow the absorption of the compound from subcutaneous or intramuscular
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intravaginally, intraperitoneally, topically (as by powders, ointments, or
drops), bucally, asan oral or nasal spray, or the |like, depending on the
severity wb béwm4rsbecti on being treated. In certain enbedirrosnis3tshe
conpounds of the invention nay be admi nistered orally or parenterally at
dosage | evels of about 0.01 ng/kg to about 50 ng/ kg and preferably from
about 1 ng/kg to about 25 ng/kg, of subject body weight per day, one or .
nore tines a day, to obtain the desired therapeutic effect. [00117] Liquid
dosage f oifstionrlis By Resrenmeplished bnthermse afie liqwidisuspeasinniof Fiystatling dro,
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suspension or emulsion in a nontoxic parenterally accept nt or
sol vent, Wik bedsaiigshes. as a solution in 1,3-butanediol. Among the acceptable

vehi cl es ol that .may_he enmpl gyed .are water, Ringer's solution,

0S. b 80P o e slioRh et oa S Ba R Rl et L proesnl Ve Eies | e
0i | s are wiolent bopepired Bmﬁmdh@&rﬂ%&ﬁhyﬁﬂﬂqiﬁhvéﬂﬁﬂﬁﬁﬂi §iftabRGodm For
this purpose any bland fixed oil can be enpl oyed including synthetic nono-
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bt s D DR L R
melt in the rectum or vaginal cavity and release the active compound. C
[00122]  Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed with at
least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or -
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose,
glucose, mannitol, and silicic acid, b) binders such as, for example,
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and acacia, c)
humectants such as glycerol, d) disintegrating agents such as agar--agar, calcium
carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate, e)
solution retarding agents such as paraffin, f) absorption accelerators such as quaternary
ammonium compounds, g) wetting agents such as, for example, cetyl alcohol and glycerol
monostearate, h) absorbents such as kaolin and bentonite clay, and i) lubricants such as
talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl
sulfate, and mixtures thereof. In the case of capsules, tablets and pills, the dosage form

may also comprise buffering agents.
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a bacterial-retaining filter, or by incorporating sterilizing agents in the
formof sterile solid conpositions which can be dissol ved or dispersed in
steril e wabenosu7ssher sterile injectable nmedium prior toTuseosjod3320] I n
order to prolong the effect of a conpound of the present invention, it is
often desirable to slow the absorption of the conmpound from subcutaneous or
I ntramuscul arinjection. This may be acconplished by the use of a liquid
suspensi on of crystalline or anorphous material with poor water solubility.
The r at e [00123bs 0$¢lid aymmfsitidne of asjpaiamdygeneay depeneivployedas filers it sofipdnd

dissolution that, .in turn, may depend. upon crystal si.ze and crystalline
form Ndﬂ“é%%]tlffdx/%ql‘ii}n st ke r S o R ufiheq
compoun ' ' i | ound in
R e R
mat ri ces dodgetd) eampsobgsopills, dand grarodksgran bea prapared| witheeantinge tndaghells such as

pol yl act i de- pol ygl ycol.i de. Dependi ) th i 0 _of d

rd”the. sateab odiheb aad pier peirar vsDikpian o mp Ry e SRR AR S

rel ease @Ry he v RRbhALY &ﬂltaigzsgm &%en@taﬂ@'batbhl%'ﬁ@bﬁﬁa&hgosﬁ@éﬁ’ﬂiﬁfthey ncl ude
S

pol y(orthoeSters) and "pol y(anhydrides). Depot injectable fornulations are
al so pr epeleass thyaasive ingrpiingt(s) loaly onprsterentiatly) inpoeesigispast ofthe idestinklsi ons

that are compatible wth.bo tissuyes. [00 L.tions f al or
vagi nal a{{?ﬁgﬁpgwi% T cgﬂgeghﬁwggewmg[fggééﬁ o7 %8%$%§@®§ﬁﬂ%§5€§%par ed
by m xi ngisbhchAEPENtkTicRlbithices by #akdsOBoNd tdmpasiticablog antmildritygeahang
exci pients or carriers such as cocoa butter, polyethylene glycol or a

supposi t cisp hesmplpyedipsdiliersigl sl and hardoiibed salaliprapailes wsing suchiegeipieniiashody

tenperat yre and t.herefore | J | ' rel ease

the act i eed G et S bR S bl Rt R Ry

i ncl ude qe@R]esThé ahlvetcompouhdscanpisatheris miesoetngapruidtasfonnrnwituate ol i d

dosage forns, the active conpound is m xed with at Ieacét one in?
B

phar napedﬂ@@&?‘?lylea@@éﬁloéﬁﬁll 3DO¥S (ﬁlﬁﬁiséhii detege ferpysef tablicth HRSSHERRTH %ris;[’ Pillst o or
0, SNy ey SO HUS s

| act ose, 0se, , mannito a Icic acid, b) binders such as,

for exanplogtroltiag koatjtmtahy bthet bodtinge well kgbwatiethe phetmaadentical formulating art.

pol yvi ny’I Ig)élrlcr:hoéollicciil ({;')ggg%’ fo?nl{s? ‘Eh%sa%ﬁvea 90%1[?0%%8 in?dy bce) admixed with at least one inert
diluent such as sucrose, lactose or starch. Such dosage forms may also comprise, as is
normal practice, additional substances other than inert diluents, e.g., tableting lubricants
and other tableting aids such a magnesium stearate and microcrystalline cellulose. In the
case of capsules, tablets and pills, the dosage forms may also comprise buffering agents.
They may optionally contain opacifying agents and can also be of a composition that they
release the active ingredient(s) only, or preferentially, in a certain part of the intestinal
tract, optionally, in a delayed manner. Examples of embedding compositions that can be
used include polymeric substances and waxes.
[00125] Dosage forms for topical or transdermal administration of a compound of this
invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays,
inhalants or patches. The active component is admixed under sterile conditions with a
pharmaceutically acceptable carrier and any needed preservatives or buffers as may be
required. Ophthalmic formulation, ear drops, and eye drops are also contemplated as being
within the scope of this invention. Additionally, the present invention contemplates the use

of transdermal patches, which have the added advantage of providing controlled delivery

of a compound to the body. Such dosage forms can be made by dissolving or dispensing
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hunmectants such as gl ycerol, d) disintegrating agents such as agar-agar,
cal ci um carbonate, potato or tapioca starch, alginic acid, certain

si | i cat eswoaneb/®edcum car bonate, e) solution retardi ng agenisa00508133@s
paraffin, f) absorption accelerators such as quaternary amoni um conpounds,
g) wetting agents such as, for exanple, cetyl alcohol and glycerol

nonost earate, h) absorbents such as kaolin and bentonite clay, and i)

| ubricants such as talc, calciumstearate, magnesium stearate, solid

pol yet hyl tha eoxylbwui in, ths pdpemmediuny Abserpfien enhaacets naxlss bs usdddo éafreasén t he

f t abl et d 'II B d f I
bt T er i ng B E U R naanTe e abEs it BHC B £osrmILsy YRS PRyTaE So be
enpl oyed @& ddnkbBin® thémBahd O%dellggérggg m&ée @%@%@m Qpﬁgﬁéyhﬁ&w &g such

exci pients as | actdse or sug as high | ecul ar wei ght
pol yet hyl [@ﬂ&@l y dal ckzsmhztdtgaael’a]l}(ebov'éhéle@ompdumﬂsﬁgm inyentonatre tsdflletss,

il e N R

phar mace U & onf 26 TmiHokd\EF GHelor nldi ¥f FRY- zomiMSJ réakhy PEUHR IO RRGCTsbNg
agents and can al so be of a co$05|t| on t t they rel ease the active

i ngr edi enfierély afmirgicindeingseefees. PDXK, PWI aleedt-3i andddB), IDKHeSKnbREL i nal

d. nb d
that  can BOCRE R a S UR TR Sl AR oSha PR LS 08B IL ¢ Tons
of a si mdo@;ﬁpduylﬂﬁaﬂfﬁc\br@éo%ﬁlohﬁ aR TRty ed yassefil fbetdtihg omtséenmgcthbamntyl |-ed

gel atin capsul es using such _exci p| ents as |actose or mlKk sug as well as
hi gh nol Lﬁcase%mgh@ltle@d%tdhgﬂr avhers ecsivatiemef angeorpqee of Fb12AMSiiee acti ve

conpoundsyg i r vvllg{;rﬂ1 q;tFKo

exci pi ent’s ais no ?ﬁdﬁﬂgo@g@ (efa@c]) %Pﬁ‘g%é}gﬁg%a%& G t ! drgarédes
capsul es, 2,pnl [PKB)a0DKY G SRC,FDCES aipd/eip$iY Kds mnplibatfﬂahltm&s@sd shel | s such
as. enteric coatlﬂg rel ease control|j n,g coat j ngggand ot her coatings well

known i n GoREIHapTdeedes CXher dtivatian PHEL T3, FMS cdtidn PRGER) JAds AeCrthns t he
e Ty M T T SR
nor mal prROCK: end/ad8iKi is iaplicadsinaengescudriitiseatd) aonditien, tor disoudentthe e. g., -
bl et ng LBt caRL s, and ot Labl oL ng.al e  euch , Tgpcelym alegal e and
dosage f OfAR, NBY: @bS8mA9BP piciéin Rtk (), BOLMISK, p705°%-1 and -2, and PKB),
CDK, GSK, SRC, ROCK, and/or SYK -mediated disease” or disease symptom.
Accordingly, in another aspect, the present invention provides a method for treating or
lessening the severity of a disease, condition, or disorder where activation or one or more
.of FLT-3, FMS, c-KIT, PDGFR, JAK, AGC sub-family of protein kinases (e.g., PKA,
PDK, p7OS6K—1 and -2, and PKB), CDK, GSK, SRC, ROCK, and/or SYK is implicated in
the disease state.
[00127] The activity of a compound utilized in this invention as an inhibitor of FLT-3,
FMS, c-KIT, PDGFR, JAK, AGC sub-family of protein kinases (e.g., PKA, PDK, p70°%%-
1 and -2, and PKB), CDK, GSK, SRC, ROCK, and/or SYK, may be assayed in vitro, in
vivo or in a cell line. In vitro assays include assays that determine inhibition of either the
phosphorylation activity or ATPase activity of activated FL.T-3, FMS, c¢-KIT, PDGFR,
JAK, AGC sub-family of protein kinases (e.g., PKA, PDK, p70°%-1 and -2, and PKB),
CDK, GSK, SRC, ROCK, and/or SYK. Alternate in vitro assays quantitate the ability of
the inhibitor to bind to FLT-3, FMS, c-KIT, PDGFR, JAK, AGC sub-family of protein
kinases (e.g., PKA, PDK, p7oSGK-1 and -2, and PKB), CDK, GSK, SRC, ROCK, and/or
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They may optionally contain opacifying agents and can also be of a
conposition that they release the active ingredient(s) only, or

pr ef er entwel2bgs/047136a certain part of the intestinal traetruspsisosmstéy, in a
del ayed manner. Exanpl es of enbeddi ng conpositions that can be used include
pol ymeri c substances and waxes. [00125] Dosage forns for topical or
transdernmal adm nistration of a conmpound of this invention include

oi ntments, pastes, creams, lotions, gels, powders, solutions, sprays,
i nhal ant S K- faktib{eisbinding maythevecaswivh dapdiojabellingthedahibiterpriente birdeng,

conditio [ : td Y. I er ny.needed

o eser var, euho R ABHIT EE 412 FRIS b REC IR YR AGE B o RIY BRFSR. car
drops, aridnaye (dg.0PKA3PDK3Ip30°°*Canindnp| atdErKB3, ¢BKNGSKL, SRODRUTK s Opeg of

this inventiqgn. %‘@g itiognally, the present invention contenplates the use of
t ransder rféﬂmpg%?’t lerpiniag theapaouns ef gdirdebch 8ot aylécraativshointabitey birshng ol | ed
del i very ; . e by

i ssol vi g g B et A AR Bt e RO CBE: o0
enhancer sincahatesl wivh FETed; V1S, @-KIK PEXGER 11K fAGE sab-faiidy epprotein firasdsoss t he

skin. The ra e captrolled by either providing a rate controlling
nenbr ane (Srg"tb@(‘g’ialg%grg thg -t Ia}%‘E Egrﬁﬁ‘gﬁﬂg)ﬁ ﬁ%gﬁ%r%g’r%@p?{x ap/ogR¥K [ 00126]
As descr itpfd aeReGw FaiaaN&. the compounds of the invention are useful as

i nhibitors of protei.n kinases. In one enbodi nent, the conpounds and
conposi t i[00E2&f - fthend embordinent, thednveutiobipravidesaf compound offormubse IFIBr BI FVS,

c-KIT, P R, . JAK,, AGC . mly of t ein ki nases. (e.q,, . PKA, PDK,
p70S6K- | Q%é&bleﬁév%{%@%?{%ﬁ%@@éﬁkmg n agpgther e&f?&ﬁtﬂge%%k‘? inysatiethys,
Wi t hout Wirs¥idega ESmpeundumskniila Bt RAVEN!iARibIYERTYS addh§ cGRﬂP.OAE fiseqand.

conposi tions are particularly useful for freating or lessening the severity
of a di sd®Ean, thetram iselactively mbihisd meanhbeta eanporadiiohibies FOHS and/arerITf

8 ool Pt 8 TR 0y O MMl o A S5,
i npl i cat edurora-2,NEMS, PERBIR, JAK) NEC Qib-fahil HbSHORT kin¥g e 86 PRVAPIIQ Of
FLT-3, FMS, (&-KI T, PDGFR. JAK, AGC sub fam |y of protein Kkinases (e.g.,
P, POK P75 ot 2 Aad PKE) dn KPS CORG, TEBR, MG SREDBOCK talor SSKC | 5
B e T ] ML
PDGFR, that inhibits FLT-3 and/or ¢c-KIT with a a K; or ICsq that is at least five-fold lower or at

least ten-fold lower than for one or more other kinases, such as Aurora-2, FMS, PDGFR,

JAK, AGC sub-family of protein kinases (e.g., PKA, PDK, p705%%-1 and -2, and PKB),

CDK, GSK-3, INK, KDR, MET, SRC, ROCK and/or SYK.

[00129] The term “measurably inhibit”, as used herein means a measurable change in

FLT-3, EMS, c-KIT, PDGFR, JAK, AGC sub-family of protein kinases (e.g., PKA, PDK,

p70°°“-1 and -2, and PKB), CDK, GSK, SRC, ROCK, and/or SYK activity between a

sample comprising said composition and a FLT-3, FMS, ¢-KIT, PDGFR, JAK, AGC sub-

family of protein kinases (e.g., PKA, PDK, p705%*-1 and 2, and PKB), CDK, GSK, SRC,

ROCK, and/or SYK kinase and an equivalent sample comprising FLT-3, FMS, ¢-KIT,

PDGFR, JAK, AGC sub-family of protein kinases (e.g., PKA, PDK, p705%-1 and -2, and

PKB), CDK, GSK, SRC, ROCK, and/or SYK kinase in the absence of said composition.

[00130] The term “FLT-3-mediated disease”, as used herein means any disease or other

deleterious condition in which a FLT-3 family kinase is known to play a role. Such

conditions include, without limitation, hematopoietic disorders, in particular, acute-
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JAK, AGC sub-fam |y of protein kinases (e.g., PKA PDK, p70S6K-l1 and -2,
and PKB), CDK, GSK, SRC, ROCK, and/or SYK -nedi ated di sease" or disease
synpt om woeosdlismghky, in anot her aspect, the present inpemtisesspssse des a
met hod for treating or |lessening the severity of a disease, condition, or
di sorder where activation or one or nore of FLT-3, FM5, c-KIT, PDGFR, JAK
AGC sub-fam |y of protein kinases (e.g., PKA PDK p70S6K-I and -2, and
PKB), CDK, GSK, SRC, ROCK, and/or SYKis inplicated in the disease state.
[ 00127] 'Ehpela@nbué Ieykmﬁiaa(AMihp acute-puimydlesyticileukeis (APe and antas an

i nhibitor of FLT | T, PDGFR, JAK, AGC sub-famly of protein

ki nases (l¥mghocyg eukﬂ?ﬂl@ Ap%' 6Kk- 1 and -2, and PKB), CDK, GSK, SRC, ROCK,

and/or S 138y g%c&%lﬁ?%t@%nbﬂﬁef’érﬁﬁ&hmbﬁ't MRy tioh r@w&%'a'méth@@for'tféaﬂhg ro
assays include assays t determ ne i nhibition of either the

phosphor yrd¢ssening dtei swenyty(mf a RMRvsedeated dipaage olfccmdttmnan@d)aﬁtﬂmsmpﬁmg c-KIT,
PDGFR, J AGC,.sub- tam of . prot ei n kin 70s6K-1 and
T and PResieD SHRITmeng e SeidieReta b b ok o ik s a0t PR s ay s

quantit at i al?‘hé 'tériﬂh quSHﬁ‘e&zﬂQd BiséRE”, 129 ubidbrdif nfidats dny Hibbase 6r dthds
PDGFR, JA sub-fam Iy of protein kinases (e.g., PKA~ PDK, p70S6K- |

and -2, adeibt comikon GerhicBREMEROaKily M$@ﬁ$¥wnltﬁhlablatr@l€ (Siug ing may be
rreasured II| the. inhibitor Q. bi ing the
i nhi bi tor9°¥‘&’l_"19n§m° » WHE %M’ MiEHeRea nﬁ?&lg&%%ﬁfﬂt ?Ot %51? Ité’l I’lgkl nases
(e. 9., Pkidomelfial Fh?l@@@éﬁsﬂ caﬁhB@ir) '1ﬁﬂarﬂﬂﬁto?%31)sor<ﬁﬂ<and§j@ert%n m or SYK

conpl ex and determ ni ng the anount of radiol abel bound. Alternatively,

i nhi bi t or[0813i ne\caerfingdodapibensrBRRmPNG therdnyRntion Paepees a mehodigsdreatias

Sube £ anm 15 DR BleiePisfy R eltalod dischiqior dbfich ifth bagfeEbiipudg, 5
CDK, GSK, thSR@p oRﬁEﬁﬁmﬂdﬁﬂ{g)!fo sﬁﬂlﬁ)ahenumb@q)dsnmmw@dmcglto g&l’[dSSent ﬁ@&ﬂ:ﬂjn I n one

errbodl ment. the invention provides a corrpound of fornul ae | | |
That sol l0B1H4lal JThe i e KT FoPaigiciscane o SKYoPd T medRs Hui bt SRt , ¢ he

e O P AR S S LT

conpound donfitiont snckide; @ithowt/lomitatiold] AML, chronic myelogenous leukemia (CML),
mastocytosis, anaplastic large-cell lymphoma, ALL, gastrointestinal stromal tumor
(GIST), T-cell lymphoma, adenoid cytsic carcinoma, angiosarcoma, endometrial
carcinoma, small cell lung carcinoma, prostate cancer, ovarian cancer, breast carcinoma,
thyroid carcinoma, malignant melanoma, colon carcinoma, and glioblastoma.
[00135] According to another embodiment, the invention provides a method for treating
or lessening the severity of a CDK-2-mediated disease or condition in a patient comprising
the step of administering to said patient a composition according to the present invention.
[00136] The term “CDK-2-mediated disease”, as used herein means any disease or
other deleterious condition in which CDK-2 is known to play a role. Accordingly, these
compounds are useful for treating diseases or conditions that are known to be affected by
the activity of CDX-2 kinase. Such diseases or conditions include cancer, Alzheimer's
disease, restenosis, angiogenesis, glomerulonephritis, cytomegalovirus, HIV, herpes,
psoriasis, atherosclerosis, alopecia, and autoimmune diseases such as rtheumatoid arthritis,
viral infections, neurodegenerative disorders, disorders associated with thymocyte
apoptosis, or proliferative disorders resulting from the deregulation of the cell cycle,

especially of the progression from G to S phase.
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wth a Kor I1C50 that is at |least two-fold | ower than for one or nore other
ki nases, such as Aurora-2, FM5, PDGFR, JAK, AGC sub-famly of protein

ki nases (wo0Qooe/RKEs PDK, p70S6K- | and -2, and PKB), CDgCT®SEs03,03735IK, KDR,
MET, SRC, ROCK and/or SYK. In a further enbodi nent, a conpound that
selectively inhibits FLT-3 and/or c-KIT is one that inhibits FLT-3 and/or
c-KITwith a a K or IC50 that is at |least five-fold | ower or at | east
ten-fold | ower than for one or nore other kinases, such as Aurora-2, FM5,
PDGFR, JARP13TC Mbexfdarg' toyanothepembedimek, ﬂmsinser(tien@rqvim mpPibrd fpitséke | and
-2, and PKB), GSK- 3 T, ROCK,.and/ or SYK, [00129] The
term " meadUrspnye %hﬂﬁemty 0%353&5 Bgnﬁng fefl Hlsﬁ%?&r% CgndiHag i 2Bt &%ﬁ%ﬂ@y

FLT-3, FMge sfe Kk Ide'i%‘%ﬁ% A Gp%@&% CEg(HE’]t oM aeéorefn%ttsmb LQasfNehtfond- -
PKA, PDK, p70%6 5. and/ or  SYK
activity [0013%ien Azxceming to anoﬂnpr embmbrrsai dleaovmm@ntpmnd@smjmathsdforzreaﬁn@

c-KIT, PDGER, JAK, AGC sub_famly of .otein k| ses

7086k | rlEseBnE dcheprcty of e medatedgieesSipy sondiin oy HeliitePRRISMENE an
equi val en&eﬁ@ﬂ%ﬁnﬁ&ﬁﬂék@kﬁ%ﬁ%ﬁtacoﬁ%@smgﬁ KcbrdifPd e prcikant idNdatispb- f am |y
of protein kinases (e. 0S6K-1 and -2, and PKB), CDK, GSK,
SRC, ROCH00%381/ oﬁhswnk‘fmasreedaaﬁed ﬁl@eaab”samcsed beresamdam@bseasmn othep0130]
The term used her sgase or

ot her *del o EoRaRaRtn BRRANTE KinehE mH R rolet Sieh R ETERRE e Lo i ay
a role. Sueldeameiout BRstatifg|cafl@rs Wchhubloh) mésatnepmc Ratietinger,

di sorders, in particular, acutenyel ogenous | eukem a

acut e- pr o¥AjeimERYne] discagasisueh as tramsphant @mu%@léralgﬁnﬁmwmlé arthiificeni a (ALL) .

[ 00131] L r t met hod
For treatrag e Touk e ARuE o R IRISATRS ydoBich RUGEN A REAK S8R oF |

condi t i orhepati@s Baihfeetibn.conpri sing the step of admnistering to sai d patient
a conposition according to the present invention. [00132] The t

" FVB- medi BOE01Gi degewing gangdisEemBedmentriig B vaipn greedes Bethet ﬁ%rrtreatmg
del et er| O&%e&gﬁﬂ?trtlﬁeos@vérﬂy%' SrcnfdfRcd BfthA o!fb&?(ﬁﬁoﬁ?}%@efﬁ’%t e

Such conditions clud Imtation, cancer udi ng, ut not
limted tthe sepaf adminigerignetsaidyatieantcdmpaiioncacwding, toitinf prasambinyeytion.

di sorder h rten
'S S[00%14ﬂ )&ﬁ')lg tetr?n '%y?( mediated disease" or "Syk-mediated condition", as used herein,

means any disease or other deleterious condition in which Syk protein kinase is known to
.play arole. Such conditions include, without limitation, allergic disorders, especially
asthma.

[00142] The term “JAK-mediated disease”, as used herein means any disease or other
deleterious condition in which a JAK family kinase is known to play a role. Such
conditions include, without limitation, immune responses such as allergic or type I
hypersensitivity reactions, asthma, autoimmune diseases such as transplant rejection, graft
versus host disease, rheumatoid arthritis, amyotrophic lateral sclerosis, and multiple
sclerosis, neurodegenerative disorders such as Familial amyotrophic lateral sclerosis
(FALS), as well as in solid and hematologic malignancies such as leukemias and
lymphomas.

[00143] The term “PDK1-mediated condition” or "disease", as used herein, means any
disease or other deleterious condition in which PDK1 is known to play arole. The term
"PDK 1-mediated condition" or "disease" also means those diseases or conditions that are

alleviated by treatment with a PDK1 inhibitor. PDK1-mediated diseases or conditions
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[ 00133] According to anot her enbodi nent, the invention provides a nethod
for treating or lessening the severity of a c-KIT-nedi ated di sease or

condi ti onwono@/@adseent conprising the step of adm ni stercmgstassaisdo pat i ent
a conposition according to the present invention. [00134] The term

"c-KI T-medi at ed di sease"”, as used herein neans any di sease or ot her

del eterious condition in which a c-KIT famly kinase is known to play a
role. Such conditions include, without limtation, AM., chronic nyel ogenous
| euken a in€livilg, bubaretnoc limitsd &y, pasldptatis¢ disotdarsgandeenker. yhipfeoabdy, sAldlcancer
gastrointestinal _stromal tunor (tGI ST), .T-cell |ynphoma, adenoid cytsic

carci nong$ Sﬂﬁﬁ?é@ﬁ%ﬁ%@a@%@éﬁﬁ P IOVeRL56™a, smal |l cell lung carcinoms,

prost ate r, ' RANGEEate PE ¥ CHISORE:, |etkif ANEANI AAR.
mal i gnantmmnog&%ﬁggcar ciaﬁ%m(?ﬁgtaoél@gl i olbl ast gﬁg%@ﬁ}%gell%] chg?di ng to

anot her elitrask orother defeterions enndition pr whict K Aisneohmdofpbay 4 rodat Thefeon

| i ng, ity of -2-nedi at ed g di.t.i i
batont | SIS aiitd dobafion® op N Tl P b O e PR i ¢ on
accordi nganfeoiatéaeo&m&ﬁﬁéﬁt Wit 2 PKiACRhith 80 1BR A -nhB@ afe@ dBeadePér ot ed

di sease", as used herein nmeans agy di sease or other deleterious condition
i n whi ch 1@DKde, bus atemokimited p, pyolerative dispisiersranideghser. t hese conpounds are

useful f at i di seases or..conditions that are known to be affected by
the acti dPPIAS CBRiSmRRse RegifRE el o oftse Bt fiabi SrttherRn el elifcer

Al zhei merdiscaté 6EREE: deletsiR @BhditioRNYWRRRHFES is Wiyl 19N pNe.i ThSterm
cytomegal ovirus, HV, herpes, psoriasis, atherosclerosis, alopecia, and
aut oi mun@7@elearediated eandaion’ 10s (IAReasE dala MERRL these disqagss ariepadifipphidiat

neur odege I i . di b S . A -as$eed W e apoptosis,
or proli f%?gal@ %‘}\%tg%?ggr?%g%é??]ggﬁmgpng 1@1@%&?%6%?@%8&%%? ?{c%%&g?x{ he cel |

cycl e, esqoaditink ynchides he aps ngriasissdon, protiferstilvetdisobdqrhiaaeh O3 andccor di ng

t o anot her_ enbodi nent, the invention provides a nethod for treating or

| esseni ngUPHEUSEIEPHEy of a GSK- 3- medi at ed di sease or condition in a

patient g@FRA¢IS! Agetdim ‘%ﬁ?&%e&ig@h’éffs%@’ia gséﬁléﬁh%gﬁkiaﬁgtdis@a&%pog tion

according to the present 1nvention. [00138] According to anhother
enbodi nmendthertdeteténioms mbnditiop podiselas imwhieh (88K -Bds kbowata plgy eroleeSseni ng t he
severity of a Src-nedi ated disease or .candition in a. patienf conprising the
Step of® dUFATSArEPIgoRy ekt Bl HimiataR i, diese drHgRr AHe
present 14¥&REd Ridtabolic, neurological and neurodegenerative diseases (e.g., Alzheimer’s
disease, Huntington’s disease, Parkinson’s disease and basal ganglia movement disorders,
chorea, dystonia, Wilson Disease, Pick Disease, frontal lobe degeneration, progessive
supranuclear palsy (PSP), Creutzfeldt-Jakob Disease, taupathology and corticobasal
degeneration (CBD)), psychotic disorders (e.g., schizophrenia, AIDS-associated dementia,
depression, bipolar disorder, and anxiety disorders), cardiovascular diseases, allergy,
asthma, diabetes, amyotrophic lateral sclerosis (AML, Lou Gehrig’s disease), multiple
sclerosis (MS), cardiomyocyte hypertrophy, reperfusion/ischemia, stroke, and baldness.
[00147] The term “ROCK-mediated condition” or "disease", as used herein, means any
disease or other deleterious condition in which ROCK is known to play a role. The term
"ROCK-mediated condition" or "disease" also means those diseases or conditions that are
alleviated by treatment with a ROCK inhibitor. Such conditions include, without
limitation, hypertension, angina pectoris, cerebrovascular contraction, asthma, peripheral

circulation disorder, premature birth, cancer, erectile dysfunction, arteriosclerosis, spasm

(cerebral vasospasm and coronary vasospasm), retinopathy (e.g., glaucoma), inflammatory
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[00139] The term " Src-nedi ated di sease" as used herein neans any di sease or
ot her deleterious condition in which Src kinase plays a role. Such di seases
or condi twonsodmeisede, w thout |initation, cancers suchpas/usessn37she east ,
hepati c and pancreatic cancer, autoi mune di seases such as transpl ant
rejection, allergies, rheumatoid arthritis, |eukem a, bone renodeling

di seases such as osteoporosis and viral diseases such as hepatitus B

i nfection. [00140] According to another enbodi ment, the invention provides
a net hod diwrddrs,eatdimgnume disesdees)iATHSt beeapevenis, tiyyoofrdial Bypertrephiyat ed di sease

or condition in a patient, conprising the step of adm nistering to said
pati ent aS%SW&Q.&PPﬁ%&%O%%P r@’rf“%f?é‘gﬁtrhglé !‘f]ty:s“:ifuﬁ%(?ﬂ'i on. [00%41] The term
" Syk- medijgg k) di HEARRET erfbodim¥its TRAIALRSLCRNMS! b Anethd® ot SEndIRE BlyBogdieans

any di sease or other deleterious condition in which Syk protein Kinase is
known t o sghthysiaandibrelowStiog bvoddévelsoofgliqose ind@patieint fnonged lther¢afatdnaprisieg | er gi ¢

di d , pecially.asthma. [0014 The, t "JAK- nedi at ed..di "
used hor GKATRBEHEE Ingrid PEGHC R USRS GLIoER 1 TR eDRAPEPGRIPh whi ch'a- JAK
fam |y Kigasising Addabuh@ oPfdduth ¥, 91 6r IIBUTHIs GRIRGd is@BSecidllg!udeil foM t hout

limtation, i mmine responses such as allergic or type | hypersensitivity
r eact i ongliabgtit patentuiut oi rmune di seases such as transplant rejection, graft

versus h i.sease,. rheumatoid arthri.tis,. otr ic.lateral.. 0si s,
oot ¢ AT B S ebORRER BB Metih g SRlGE PO rencRLE fit e
any ot r opiréddctibs o hyseipiedspBdiglatddAbab) pro@en Med patidht inhesO tHeebofudnipeivRigol ogi ¢
mal i gnanci es such as | eukem as and | ynphomas. [00143] The term

" PDKI - medidatinigicsiag & $aid paticyt a therapsptcally effecticeympit oF 4 COMPaionny di sease
or ot her terio Ny i j P j . The
Cer m + PO e o el YEbEHT s e Sh MR Bbfir Blne
condi t i ong stdwihg @fegprafiessiorndfedlzhyintet saliserset wi th a PDKI i nhi bitor.

PDKI - nedi at ed _di seases or condi tionsinclude, but are not |] to,

ool i 1 or APV TR0 Sorbresthes PCGHREGH, tiar G igBITates 4 At HISDSBELA e

o BRIl P35Sy A0 RS fieo AAAIT St i
patient a therapeutically effective amount of a composition comprising-a compound of
formula I, IT or II1. This method is especially useful for treating schizophrenia.
[00151] It will also be appreciated that the compounds and pharmaceutically acceptable
compositions of the present invention can be employed in combination therapies, that is,
the compounds and pharmaceutically acceptable compositions can be administered
concurrently with, prior to, or subsequent to, one or more other desired therapeutics or
medical procedures. The particular combination of therapies (therapeutics or procedures)
to employ in a combination regimen will take into account compatibility of the desired
therapeutics and/or procedures and the desired therapeutic effect to be achieved. It will
also be appreciated that the therapies employed may achieve a desired effect for the same
disorder (for example, an inventive compound may be administered concurrently with
another agent used to treat the same disorder), or they may achieve different effects (e.g.,
control of any adverse effects). As used herein, additional therapeutic agents that are
normally administered to treat or prevent a particular disease, or condition, are known as
"appropriate for the disease, or condition, being treated".
[00152] For example, chemotherapeutic agents or other anti-proliferative agents may be
combined with the compounds of this invention to treat proliferative diseases and cancer.

Examples of known chemotherapeutic agents include, but are not limited to, For example,
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di sease or other deleterious condition in which PKAis known to play a
role. The term "PKA-nedi ated condition"” or "disease" al so neans those

di seases wo 20@ndiisscons that are alleviated by treat nent pgrus2s05A30

i nhibitor. PKA-nedi ated di seases or conditions include, but are not |[imted
to, proliferative disorders and cancer. [00145] The term "p70s6K- nedi at ed
condition" or "disease", as used herein, neans any di sease or other

del eterious condition in which p70S6K is known to play a role. The term

" p70S6K- netlesthedpies ndatticanderagents ilmems be absbinmeapsnatioo séthdhs sevseigver
conditions that are altjctgvi at ed.be/ t.reatgaa t with a.g%O intej itor. p70

- medi at edHICERASE AgENS Ol AR grasPARventien tflhdesyteeny. dadigtherapy;(indyt g few
proliferatiugidi SAhAGL Sidiatidh ndof BBAR Fadibllelaf PRI QDN HehR 1 88bherap0146] The
term " GSK- 3-medi at ed di sease” as used herein, nmeans any di sease of ot her
del et er i oprotancthetiapy,dmaahytheirapyasmed $ystewhé tdia@svGispoprfHdonamoaivay a rol e.

o< R B R, SRR B bl Bl LD
neur odegeRkddd Metof (FREFRS1ahR Jfew) MypbRhdIRIia &&ér%@ﬁ%ﬁpg,“ﬂ(#@hﬂs RGP h@husite
|

di sease, Parkinson's disease and basal ganglia movenen sorders, chorea,
dyst oni a, ang/ddyense Bifeeta deg., Mitismebcseanrkothe¢rapprayed|chemotierpppeiicadrign,

aupat nol oy Moo PlryB RS b ik o U Bets ARSI <o ger

(e.g., scOyzeptvspitindide ABphaks EoHiRidey anBmtiabolide QVeHdir&ihte)ppurilear
di sorder, and anxiety disorders), cardiovascul ar di seases, al ergliﬁ,r ast hma,

di abet es, aH#gBIsiOBNK RyrimidineAntagenisis 4 Mercagippuring, S-Ehparpyragil, gl

Cirokb, o e a et piRb IHARDE, PR R e RO IR 57

" di sease" podaphyiseokihe (Etbposide &soteday, Topearn), antilbliey (Dbabatbétin,ous condition
in which ROCK is known tqQ play a role. The term"] K- medi at ed condi tion"
(3hla%r@swreaéégégnl&tlneoﬂﬂwﬁt@ﬁi TOTENIG 10 £F PRV od by

or "di seaBPomEFEe MHORRCInBL cor \ .
treat ment ciyph aﬂnﬁ%mﬁé&@%@hﬁ& inas%}',%lﬂdTleﬂﬂbﬁe‘s?@%mbﬁ%ﬂ;'ﬂ?mgrﬂi&é}%ﬁtamide,«

limtation, hypertension, ahgiha pectoris, cerebrovascular contraction,

ast hma, pard Mhgesabl)cGleeutdt adrianywor, dexamgshasoae,und clclopigspbanicder Foeaect i ke

dysfuncti Rote c%rngperé}ile%gi%le ES%ISJléS?dn G therapies see The Merck Manual, Seventeenth
Ed. 1999, the entire contents of which are hereby incorporated by reference.
[00153] Other examples of agents the inhibitors of this invention may also be combined:
with include, without limitation: treatments for Alzheimer's Disease such as Aricept® and:
Excelon®; treatments for Parkinson's Disease such as L-DOPA/carbidopa, entacapone,
ropinrole, pramipexole, bromocriptine, pergolide, trihexephendyl, and amantadine; agents.
for treating Multiple Sclerosis (MS) such as beta interferon (e.g., Avonex® and Rebif®),
Copaxone®, and mitoxantrone; treatments for asthma such as albuterol and Singulair®;
agents for treating schizophrenia such as zyprexa, risperdal, seroquel, and haloperidol;
anti-inflammatory agents such as corticosteroids, TNF blockers, IL-1 RA, azathioprine,
cyclophosphamide, and sulfasalazine; immunomodulatory and immunosuppressive agents -
such as cyclosporin, tacrolimus, rapamycin, mycophenolate mofetil, interferons,
corticosteroids, cyclophosphamide, azathioprine, and sulfasalazine; neurotrophic factors
such as acetylcholinesterase inhibitors, MAO inhibitors, interferons, anti-convulsants, ion
channel blockers, riluzole, and anti-Parkinsonian agents; agents for treating cardiovascular

disease such as beta-blockers, ACE inhibitors, diuretics, nitrates, calcium channel

blockers, and statins; agents for treating liver disease such as corticosteroids,
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(cerebral vasospasm and coronary vasospasm, retinopathy (e.g., glaucom),
i nfl ammat or ydi sorders, autoi nmune di sorders, AIDS, osteoporosis, nyocardi al
hyper t r oplwg,20063abz6i a/ r eper f usi on-i nduced i njury, and erdwtusedosabrsso
dysfunction. [00148] In other enbodinents, the invention relates to a

met hod of enhancing gl ycogen synthesis and/or |owering blood | evels of
glucose in a patient in need thereof, conprising admnistering to said
patient a therapeutically effective anount of a conposition conprising a
conpound ahblestyramine, ihterfetdnspandl anki-viih agents iheds far teaprg blabil disoslefsduch or

di abetic patients. [0014 I n.yet another odi ment, the_invention relates

to a met rﬂ§§°€¥coﬁtﬁ’?ﬂl‘£ﬁ PRtird Uk R gﬁaﬁc‘l‘r}‘&{ogﬁ“%tﬂésﬁﬁﬂé%%?’;ﬂré’ie%tbng‘l' au protein

in a pat 'iﬁﬁﬁgr{oﬁeﬁ‘??& th&89% Su&pjgp%ahﬁlilglgoggm.ni stering to said patient a
effe

t herapeutically tive anount of a conposition conprising a conpound of
f or mul a 1[00134] oTh¢ hinoufdthif addiiohaldhérspasipegentiprssentiafthe compdsitianis g this

| owi ng the progr.essi f i ner's, di . 50], I.n. still th
crbod NertPEe oA g SRETH (it aop B BoRra SpE TG e
phosphor ydo%po@fﬁoﬁfcoapﬁﬁhg M thePapeul@hidbs hB onBestiive atg@;@.f PrE&abiithd ng

adm nistering to said patient atherapeutically effective anount of a
conposi t i wmousd apadditiong] therpeptduagenbin the pres¢rdly disclosed spmppsitionshwidl iepgehod i s

iall f ul i hi h ia. WL )
bt e, atbemanatt sorelo itk B8 RAPEREIRELeRerhidt A theekisPh braBiSRe e i ons
of the Prseids thWwiel &ﬁ@ﬁpe@gaalgeacewphgaﬁd in conbination therapies, that is,

t he conpounds and pharnmaceutically acceptabl e conpositions can be .
adni ni st d08Jondhie cempeyndgiof this Prvepfion ¢, Pharmacgpticlyasecentable epmapesitionsr e

ot he_r ,de.sthgr%gﬁ 1&1?}25@8 Sgtiﬂc%fq(ﬁﬁte&r%ﬂb %&lxlgg 1@&%%1rg tiné@l@p@ﬁfaﬁ)ie‘iﬂ&ﬁéal
conbi nati on 0 erapres erapeutics or procedurgs o employ In a
conbi nat i duvidegGuetens mokthedeaketificihbvavaspuastulaogmatit,i sk dnd cathetdre desired
t herapeutics and/or procedures, and the desired therapeutic effect to be
achi eved. Asqordipgly, e PEespt 1RpFIOR; WradgthehasPesthicludss 3 FPBBOEHY %95?883'51%5/

achi eve. aanqﬁﬁjlzin%i)é@aé\ﬁ&:t c ngﬁglsg%i% g@?@ﬁ??ﬁ&%ﬁeﬁpfnﬁ@mﬁﬁes&fbeh nventive

conpound may “be adm ni st er anot her agent used to treat
t he sanme ghnsailgabyve, and tnhedyssesmgndosubtlesses berbing amhs cafibeatimbledogeqatiogntr ol - of
ANy Ay S e lnianid device. "B Mrofher aspaci-the packent inventoh fhcbdesHCM S T hat
- implantable device coated with a composition comprising a compound of the present
invention as described generally above, and in classes and subclasses herein, and a carrier
suitable for coating said implantable device.
[00156] Vascular stents, for example, have been used to overcome restenosis (re-
narrowing of the vessel wall after injury). However, patients using stents or other
- implantable devices risk clot formation or platelet activation. These unwanted effects may
be prevented or mitigated by pre-coating the device with a pharmaceutically acceptable
composition comprising a kinase inhibitor. Suitable coatings and the general preparation
of coated implantable devices are described in US Patents 6,099,562; 5,886,026; and
5,304,121. The coatings are typically biocompatible polymeric materials such as a
hydrogel polymer, polymethyldisiloxane, polycaprolactone, polyethylene glycol,
polylactic acid, ethylene vinyl acetate, and mixtures thereof. The coatings may optionally
be further covered by a suitable topcoat of fluorosilicone, polysaccarides, polyethylene

glycol, phospholipids or combinations thereof to impart controlled release characteristics

in the composition.
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normal ly adm nistered to treat or prevent a particul ar di sease, or
condition, are known as "appropriate for the disease, or condition, being
t r eat ed" .wpQodsady2ssor exanpl e, chenot herapeuti c agents ectatsh@s/037830
anti-proliferative agents nmay be conmbined with the conpounds of this
invention to treat proliferative diseases and cancer. Exanples of known
chenot herapeutic agents include, but are not limted to, For exanple, other
t herapi es or anticancer agents that may be used in conbination with the

i nvent i ve[0@b§7]c ardmetheaggrtisofahe friventoneskands tb mebiting KLITRE, FM®, sKilBer y,

"5t ot hor BRFRTAR: AGR s Sar Grrn Ao e et D o O 3 ) A oy
and syst eﬂi!if’(ﬁ),@}ﬁ'k?@mé:, gﬁci, ROICAOSRd/ot QYRGB iRy fn%"ﬂiolo%ﬁqpﬁrﬁﬂc}@ of DBERRY,

bi ol ogi ¢ response no lers (interferons, interleukins, and tunbr necrosis
f act or ( TWirh neethraiheneprisesddminyspezingtie the patianid oreontadhiog apiyl biclgginalsample

tt t d fect . tiemetics), and ot.
chenot ner ¥EeAEPRPaMIEe TorRih oftis T ar ooRtion chor s e Sy PHEORE of s
(mechl or eha "Bi'&?o(g'i\/%ll‘hﬁﬁﬁlg’b, WS ubed He¥&ih GRERARY) Finges lidYRhdhataneculhi@sdrani de)

anti nmetabol ites thotrexate), purine antagonists and pyrim dine

ant agoni stxéra¢6-tivreefapicpgied materiabolithined diwme Mamn@y toa extactetheeefiwng disiode) |
spi ndl e poai.sons. (Vi nbl astin Vincristi Vi norel bi ne, Paclitaxel),
odophy | Sliogi Rzt e Sdhe fary PhEPESH Tt ST Moredhr ot | oo

( Doxor ubi 015818l earIpgion of MLTBNFMS))c-KIT, (FINGER) BES, AGarsubShinile of bmwiat i ne) ,
inorganic ions (G splatin, Carpoplatin), enzynes (As&?ra i nase), and

hor mones Ximasewa-&-eRKA, BIN: 970 deé-1 anduamdBKBA(DKegekK: 5B ROQI%»@W‘@@HH),
adri amyci Kgﬁé . . ' ehensi ve
di scussi o§n]Yo C%tg?ﬁ?g@?%ﬁ%ea@é@hﬂﬁgﬁjﬁ?@@%ﬁﬁuaﬁ% O%%ﬁv@%{egen A Ed. 1999,
t he enti rienosanioent Sf elill i thehararexdagylednf sucle punposed imdudyy butedre netnldmited 0153]
O her exanpl es of agents the inhibhitors of this invention Cﬁ\y alt%g be
conbi ned RIPOHURRERSIRIL o1 tESPlanteHeR. Dol gical PecimfR stosageo AndpIRlgiGer * s

D sease Séégé},sas Aricept(r) and Excelon(r); treatnments for Parkinson's

Di sease suclt as L- DOPA/ car bi dopa, entacapone, ropinrole, pram pexole,
bronocri ptine, pergolide, trihexep d amant adi ne; agents for
treating Multiple Sclerosis (M) SE’@EAM& interferon (e.g., Avonex(r)

and Rebi f[00159] Caaxnadd of geneml forinakalng ére pespatddentomitipstofted gagtdima such as
al buterol and Singulair(r);
procedure as follows in Examples 1 and 2:

[00160] Example 1: N3-[4-(4-Morpholin-4-yl-cyclohexyl)-phenyl]-1-pyridin-2-yl-
1H-[1,2,4]triazole-3,5-diamine

o
N O
= :
HoN" >N
N
NS

[00161] HPLC method A:

Clm: Lighting 3um, 2.1 x 50 mm

Gradient: 100% B (0.1% TFA/1.0% MeCN/water) to 100% D (0.1 % TFA/MeCN) over 4
min. Hold @ 100% D to 5.6 min, Go to 100% B over 0.4 min, hold for 1 min.

Flow rate: 0.8 mL/min

[00162] Synthesis of dimethyl 4-cyano-4-(4-nitrophenyl)heptanedioate (2);
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agents for treating schizophrenia such as zyprexa, risperdal, seroquel, and
hal operidol; anti-inflamatory agents such as corticosteroids, TNF

bl ocker s,wbl2eds/Rfes6azat hi opri ne, cycl ophospham de, and eglrfiasasazisse;

i mrunonodul atory and i nmunosuppressi ve agents such as cycl osporin,
tacrolinmus, rapamycin, mycophenolate nofetil, interferons, corticosteroids,
cycl ophospham de, azat hi oprine, and sul fasal azi ne; neurotrophic factors
such as acetyl cholinesterase inhibitors, MAOinhibitors, interferons,
anti-convul sants, ion channel blockers, riluzole, andMa@iG.- Parki nsoni an
agents; agents for treating cardiovascul ar di sease such as/ bet a- ers,
A%E i nhi bigt or i OOt i CS, gm//f?%@é\é‘% cal ci um channel bl ockers; %tcbfqg(ati ns;
agents for trle ng liver di rticosteropd abgst yram ne,
interferoAs\ and anti-viral B&igemds; agents for treatinood di sorders
such as corticosteroids, ant®d3@LikeixEhagents, and QNo factors; and
agents for treating i mmunodefgci ency disorders such as gamm 8l obul i n.

[ 00154] The anount of additional therapeutic agent present in the
conpositions of this invention will be no nore than the anount that woul d

oo 16T Do spuion BoScR by hemuranmi 13 (B84 bl ah b RSy o
agent in (E*L% P RASEALS 1, wla? ch@zeti6R WA, NEHE (M.B!M,WBI)Q%SQ%%MQO% to

100% of the anpbunt norial Ty present in a conposition conpri's that agent
as t he onjwypleheltipeuThe aliktyreawts heateddge neflux] thed G6kr TAS jangbylredsylaie (160 s

i nvention or arnmaceut j cal | cept abl e, conposj.tions. t her eof al so. be
i ncorpora@gdl'?gml)&fﬁiﬁ@eg?ﬁ%’ﬁﬁ‘ér W?*ﬁ’r {Eﬁbﬁ@?ﬁrﬁﬁqt@n%i@%e &\égi ces,
such as phapbhlRaCHhen Ailukdd WitRIEtHA MR acidSd AR 28NAEL The Hy8Rtwerand

catheters. Accordingly, the present invention, in another "aspect, includes
a conposisepanateflp thecaspeousgw aarbackpkizanterbivish #éWAc ethe epmpbingdl argaaicg svgpound of

the present ,invention a cri bed gener al o). nd,in _classes and
subcl asse¥ashed &ltﬁ, Sa%‘ﬁ%fe‘iNggf rgf’iélgoglf&{eg@vgr ]fk%’iﬁic?‘oéﬁ?rﬁ g ag%?\éapf’rﬁ??d;nt abl e
devi ce. |purfiidatibn B EhELEhraspRetaphy bE sce $eNU INVIARi with 1:0EH0d@hedines

i npl antabl e device coated with a corrgosi tion conprising a conpound of the

present ipoeided dns ayclew oili(B26 gedeal | y above, and in classes and

subcl asses; RRe o AR, ARl €51 &HbERD] % [LrfORb A9eRRish [HPHLR! ©

devi ce.

(m, 2H) ppm.

MS-FIA: 333.1 (M-H).

HPLC (method A): 3.484 min.

[00164] Synthesis of methyl 5-cyano-5-(4-nitrophenyl)-2-

oxocyclohexanecarboxylate (3)

MeO,C CO,Me
COMe  NaH, DME, reflux 3h O
CN use crude
( ) &
O.N , O,N 3

[00165] To a solution of 2 (88.96 g, 0.27 mol) in DME (1 L) at RT under N, was added
(carefully) NaH (60% in mineral oil, 31.92 g, 0.80 mol) to give a dark violet solution.

The reaction was heated at reflux for 4h, was cooled and quenched carefully with H,O,
acidified with 2N HCI and extracted with 2 x EtOAc. The combined organics were

washed with saturated NaCl solution, dried over a mixture of activated charcoal and
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[ 00156] Vascul ar stents, for exanple, have been used to overcone restenosis
(renarrowi ng of the vessel wall after injury). However, patients using

st ent s orwotb@vo4rrspl ant abl e devi ces ri sk clot fornati onpor/skassssse
activation. These unwanted effects may be prevented or mitigated by
pre-coating the device with a pharmaceutically acceptabl e conposition
conprising a kinase inhibitor. Suitable coatings and the general
preparation of coated inplantable devices are described in US Patents

6, 099, 562NafSB381t026 thrangh Ee¢B©4nd 2¢apoTdied magiveé wgslegireditcy Bias albkgwn solid

bi oconpat i Q) ol i ter] uch as r I I ,

pol yret ny 6§ IR Uit SedrensBatl ety eres 8 war: Bos 28 o

aci d, ethyhene 3vi)nmyke a&BlRhAet, 8A 2BXEN1ED, Q.Ban?QH?, XD en CORY, DG B Y)
optional |y be further covered by”a suitabl’e topcoat of fluorosilicone,

pol ysaccappmes, pol yethyl ene glycol, phospholipids or conbinations thereof
to inpart rolled ease characteristics in the conposition.[00157]

Anot her ag/%gﬁp'#lﬁh@&%?Venti on relates to inhibiting FLT-3, FMS, c-KIT,
PDGFR, JAKPI 8@nctitr AR 7129 @, protein kinases (e.g., PKA, PDK, p70s6K-1 and
-2, and PKB), CDK, GSK, SRC, ROCK, and/or SYKactivity in a biological

sanpl e or [01p6) i rymthepisiof A-(detitierhenpldroxvesclabivnanecaranitide t o t he pati ent,

or contacting said ighpgi cal sanple with a conpound of forgyula I , 11 or
[1l or a conposition czogpri sing said conpound. The ter 517 ol ogi cal

sanpl e", as used hefer,” | nclDmbes Ho® dmuUt | i m t atiQn cultures or
extracts theregof; hiopsied nmié@G, ah obtained fro AN or extracts

t hereof ; and ensSal i va,—urine,—feces; ‘se'rrggN , or other body
fluids or £ agt s tshereof. [00¥3% |nhibitionof FLT-3, FM5 c-KIT, PDGFR
JAK, AGC sib-family “of protein kinases (e.g., PKA PDK, p70S6K-1 and -2,
and PKB), CDK, GSK, SRC, ROCK, and/or SYKkKinase activity in a biological
sanple is useful for a variety of purposes that are known to one of skill
in the ar{0016%lamTrade 31(0.2¥ ol INaGd §¥g,i 1okl mdb ,and wtatear(80 mds) wererheatet! ino,

bl ood tra [ 0 5 nt.ation,  biol.ogical eci men st or. , and

b1 of ogi c PR k02T B AR BRERaEoTAC e inntaS cBPUES R B AT G, o

prepared 4a60L,d i dxbattBe widBXFOAc. The combined organics were washed with 2N |
HCI, 3xH,0, NaCl solution, and dried over Na,SO, and evaporated. Purification by flash

chromatography (1 L SiO;) eluted with 1:3, then 1:2 EtOAc:hexanes provided pure
product 4 as an off-white solid (36.47 g, 56% yield), as well as very slightly impure
product 4 as a greenish solid (14.33 g, 22 % yield).

'H-NMR (500 MHz, dmso-ds) 8.31 (d, 2H), 7.92 (d, 2H), 2.74 (m, 2H), 2.5 (m, 6H) ppm.
MS-FIA: 243.2 (M-H).

HPLC (Method A): 3.121 min.

[00168] Synthesis of 4-m0rpﬁolino—1—(4—nitrophenyl)cyclohexanecarbonitn'le (52)

H
N/“\O
0 HN™ O,N N’
o )
— 5a o
N
O,N © NaBH(OAc)3 [ j
THF H
4 84% OZNW

CN
5b

[00169] To a solution of 1-(4-nitrophenyl)-4-oxocyclohexanecarbonitrile (45.8g,
187mmol) in anhydrous THF (560mL) at RT was added morpholine (17.2mL, 197mmol).
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procedure as follows in Exanples 1 and 2: [00160] Exanple 1:

N3-[ 4- (4- Mor phol i n-4-yl - cycl ohexyl ) - phenyl ] -1 -pyridin-2-ylliy-[

|, 2, 4] triwpeb@@7edi ami ne [00161] HPLC met hod A: Clm lpicghtstevgo31son 2. 1 X

50 nm Gradient: 100% B (0.1% TFA/ 1. 0% MeCN water) to 100% D (0.1 % FA/ MeCN)
over 4 mn. Hold @100% D to 5.6 mn, Go to 100% B over 0.4 mn, hold for 1
mn. Flowrate: 0.8 nL/mn [00162] Synthesis of dinethyl

4- cyano- 4- (4-ni trophenyl ) hept anedi oate (2);[00163] To a sol ution of

2- (4- ni t r Oixchsoiytionawast stimieti fort 45n(iny, thé&Opladed ig,a vaatGbatoh)RT.nSGHBGN (1 L) at RT

e o e aR boram s (i i plmaal, waf dde Bore Qv et L. A2 "

net hyl  acihylsgtvBnt(WQefbvedin A2ci® e ¥RGuRIGEENRA ERHAY MU@Q{L)'aﬁH %Qtrﬁ&éd 4h.
The reaction was cool ed and evaporated, then diluted with Et QAc and

aci di fi edwith2i aOHCB x 76l &;Kélrgsw@s @@ép@bkdéhtougméleaqg@mgha&am piaek
extracted with C,. the. i ne h W turated Nad
sol uti on, BFGF’@&E‘S%P“N%( ere i V% gﬁ@ﬁ%ﬁ&@?"@ %ﬁvd\@fsf Sg'?ff i?ecﬁﬁ]id Wby 1 ash
chr omat ogaastvhdeRvhlinoa 40%t fdrlishio ﬁ_ﬁ}%l&trﬁﬁtﬁ% bhisbinrsfEOAd b@mm%s spgovi ded
2 as a yellow oil (88.96 g, 86%. NVR (500 MHz, dnso-d6) 8.31 (d, 2H),

7.78 (d, ¥®eld). 3.52 (s, 6H), 2.4 (m 6H), 2.05 (m 2H ppm MsS-FIA 333.1

M t 4 th

(5 c;')ano Sfoﬁyd:ft ?@gﬁé%ﬂqn)oé‘%népoﬁc% g }Oéé%n a%fl%tf%&?l%? e%apf’t DVE, refl ux
3h(use criudehey O pfepleaiion of saimiban of 2 (B8.96 g, 0.27 mol) in DVE (1 L)
at RT under N2 was added (carefully) (60%in mneral oil, 31.92 g, 0.80
nmol) to gl0Pd7H g Ru)g;plgﬂ cgtSasagplépl(zg, )Was dlssolved in CH,Cl, (200 mL) and applie

onto Si0; (2L) which had been loaded into a 3L fritted glass funnel. Elution was with 13
L of 1:1 ethyl acetate : hexanes into 1L flasks to obtain a mixture of 5a and 5b (19.77 g, 25
% recovery) as a pale yellow solid. Pure isomer 5a was obtained by further elution with
8L of 5:95 methanol : CH,Cl, to provide 57 g (72 % recovery).

[00172] 5a: "H-NMR (500 MHz, dmso-dg) 8.28 (d, 2H), 7.84 (d, 2H), 3.59 (m, 4H),
2.52 (m, 4H), 2.40 (tt, 1H), 2.18 (d, 2H), 2.02 (m, 4H), 1.60 (m, 2H) ppm. MS-FIA 316.1
(M-+H). HPLC (method B) 2.537 min (100%).

[00173] 5b: 'H-NMR (500 MHz, dmso-ds) 8.30 (d, 2H), 7.82 (d, 2H), 3.59 (m, 4H),
2.38 (m, 4H), 2.28 (d, 2H), 2.26 (m, 1H), 1.94 (m, 4H), 1.74 (m, 2H) ppm. MS-FIA 316.1
(M+H). HPLC: 2.449 min (100%).

[00174] Synthesis of trans- and cis-4-(4-morpholin-4-yl-cyclohexyl)-phenylamine
(6a and 6b)

™ e
H  — H
N O N (0]
o {7 w7
CN 5a H
1. Na, NH3, THF

-780C 6a:6b ~5:1

+
k 2. NH4CIUNH40H < [Oj
N

o 24 %
N O
O.N / H
CN 5b HoN
J

H
~ 6b

(References: S. B. Christensen e al, J. Med. Chem., 1998, 41, 821-835;'and J. A.
Marshall, et al, J. Org. Chem., 1977, 42, 3309-3311)
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The reaction was heated at reflux for 4h, was cool ed and quenched carefully
with H2O, acidified with 2N HO and extracted with 2 x Et OAc. The conbi ned
or gani cs wenreoo|sized with saturated NaCl sol ution, driegdcousrood/onisss ure of
activated charcoal andNa2SO4, filtered through Celite and evaporated to

gi ve crude product 3_ as a brown solid (83.42 g, >100% . 1H NWR (500 Mz,
dnso-d6) 12.1 (s, IH, 8.31 (d, 2H), 7.88 (d, 2H), 3.75 (s, 3H), 2.86 (AB
quartet, 2H), 2.65 (m IH, 2.6 (m IH, 2.4 (m IH, 2.35 (m |IH ppm

MB- FI A: 300175] ( MAHL., 3-RicEed romeh b bdttdned Badio@uipped Witodedlcadymechasca of

| - (4-nitrophenyl) -4-opxocygl o anecar itril . 0016 Cr ude, 3 ..2{ nol),
Natt (80 o Catbaridrois e gopage | kg s iednpsnsoies fams diigd ')
150- 1600 . T, S Tilis St f - @ idout ed
o DD e R T o o i th

2N HC , 3wH2IE; flagkQooked|tat-VdwithalnyHiaty Rguopanet whide S@ikr ansitive niviogen ed.

Purification by flash. chyomatoqgra S eluted wmth 1:3 then 1:2

i Oc: hesBITRNey ARG G R rBabrensed WhilR B kied: doreqebag v B 606

yield), ag hlwiaﬁzaz@gxmbh%igéﬂ/soamvﬁ@taw AdEL0 thia sdubbeeMeh (305

(14.33 g, 27 %yield). 1H NWR (500 Miz, dnso-d 6) 8.31 (d, 2H)r, 7.92 (d,
€

2H), 2. 72n¢hrof 24qrpRolior i(4-sitfoppentil civelobgxaneqaaizpmitrilevinHgnhydippe TENAEBAGD A)
3.121 min. {0016 t hesi . . .

3 o7 pholTH RS taher RN tian fanshexent b BRYies | Alirsomelsie padiel; 1o a
sol uti on 3y mt -of 4HF WwaORded Ry Hhsekhe faaitboigxasacaubasiphbiihe 1{(45. 89, .
187mmmol ) in anhydrous THF (560nl) at RT was added norpholine (17.2ni,

: (560 ; :
197mmol ) .TFephsayleycdehonanecaibppitialg apg thessastinn allowed toWage P 3P ahditer bat h
at RT. Sqdj i [ D ; pariate) PARHILOPAW Se
over | o et e BAGH IR b etk B R CASHAGRES, D A0OES
di ssol vedwhile drtdeAgodidiitrpgansieuta. dvhred (200 hL PINeNE@DAC 8350 mbirivas addldd gas
was t hen bubbl ed t hrough the organi c_phase to give a_precipitate whi ch was
filtered,anfddhagmaniaplionedto ?"Z%E’Praéﬁ"lﬁ’hﬁ? SErng PV eff‘l‘é‘t-sgﬁ‘? tFSiked1e suspension

was filtered through celite and the aqueous layer extracted with EtOAc (3 x 200 mL). The
combined organic layers were dried over MgSO4, filtered and concentrated under reduced
pressure (rotovap) to give a mixture of 6a : 6b ~ 5:1 as a pale yellow solid after vacuum
drying at RT. (23.87g., 96.4% yield). "H-NMR (500 MHz, dmso-ds) For 6a: 6.84 (d, 2H),
6.46 (d, 2H), 3.55 (m, 4H), 2.48 (m, 4H), 2.25 (it, 1H), 2.22 (tt, 1H), 1.88 (d, 2H), 1.78 (d,
2H), 1.34 (m, 4H) ppm; Discemable peaks for 6b: 6.86 (d, 2H), 6.49 (d, 2H), 3.60 (m,
4H), 2.37 (m, 4H) ppm.

MS-FIA 261.2 M+H).

[00176] Synthesis of (Z)-3-(4-(4-morpholinocyclohexyl)phenyl)-2-phenylisour

. Qs
H /N H
N O 04 N O
H
7a
(PhO)2C=N-CN
+ o > +
[ ] dioxane, 69 % (0)
el ®
N H Q N N
0—4 H
HoN HN
H 6b H
W, 7b
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dried under vacuum at 400C for 18h to give a m xture of isoners (5a and 5c,
54.99, 84%yield). [00170] Purification of isomer 5a (necessary for

pr epar at iwo 2066/@xmepl € 2; not necessary for preparati onpofr/isz@EPEB3IL) :
[00171] A mixture of 5a and 5b (79.4 g) was dissolved in CH2d 2 (200 i)
and applied onto SiQ2 (2L) which had been | oaded into a 3L fritted gl ass
funnel. Elution was with 13 L of 1:1 ethyl acetate : hexanes into IL flasks
to obtain a m xture of 5a and 5b (19.77 g, 25 %recovery) as a pale yellow
solid. Pui0817Honey mhetuwas cisbtrad neds- Manrphrd'm éiylrb?@ahaﬂyl)kpf@nylamilﬁﬁ

i o B L B A S 2
(tt, 3xa]n% 856 ma! ras %tlﬁgd {ifRer ‘f\j['zbfor 4dé§ﬁ ("I'Tib réddtioR Wi eb@oﬁt@d 314&1 1 (MrH).

HPLC (rret od B) 2.53 (100% . [00173]° 5b: 1H NMR (500 ‘Mz, dmso- d6)
8. 30 (d ame;d WitB vatat, @ muac@ecb'@lt](l fportigns (20B8L) nf Clﬂumz ?hez@mldnedm) 2.26

Enmn I( 100%rgart16 gg%s&]wl_%msh%%}vgtﬁ]ol}l az.[lff?lgﬁ grqgi gmoratéac‘i to cgynesg M H%wd‘é - 449

ds-4- (4- Wﬁbﬁrh%dcﬂus%ﬂ’|T1€tMFa't1@H%)iﬂ‘1|Et2®f('§IWﬂ1EW§£% { 88 saidl vitoh @B@flﬁﬂl@flces S.
B. Christensen e al, J 1998 1, 821- 835 and J

Mar shal |, washedwith2 patigns «zﬁi%tizﬁ) (1300mk) tmmov@swck@m @scmtmz 51)11@\(22»00 8- necked

r ound bo d e V. a r sen
adapter d}/ﬁf %Mﬁw 8181??_?16 %ﬁ{i’rﬁ ﬁ_clﬁ ?l(deﬁ@ ‘s’%‘ﬁé’ 2%parr'e rted
under ni t3@yes7aa 484)] D9 dn! 4H); oal4. (1 TTHE), oBIENSIET), Va3 (& Pangeds i, taH)dr y- i ce/

2-propanol and the flask cooled to -78 with dry-ice/ 2-propanol while under
posi tive hi? (o). grids@ursl) PR%Dnl a (1L) gas was condensed while under

ni trogen. %6)15?%8@45% @ﬁéd\‘ﬁ‘lé?? Aﬂ%dz(@%g-gs%%% 1%111( 1.16 nol) of. sodium

met al . mn a t on
4- nmor phol HADE! 2.(748 piihr ophenyl )cycl ohexanecarbonitrile in anhydrous THF (300

IR T TN W R A

4- mor phol 11?5[1,12,4]&1azole-3,5-dlanune

NHNH; HNW‘ _/
Q% 0 “

N
N He— - ' N
0 N O HZN/LN'
HN — iPrOH, reflux I\é

7a 67% x> |

[00179] A solution of (Z)-3-(4-(4-morpholinocyclohexyl)phenyl)-2-phenylisourea 7a
(7.00 g, 17.3 mmol) and 2-pyridylhydrazine (2.27 g, 20.8 mmol) was refluxed in iso-
propanol (100 mL) for 2 days. The reaction was cooled , filtered and the resultant solid
was washed with ethanol. The precipitate was recrystallized from dioxane, the crystals
were filtered, suspended in methanol with stirring for 1h, evaporated and dried at 60°C
under high vacuum for 3d. This provided pure I-3 (4.88 g, 67% yield) as a white solid.
"H-NMR (500 MHz, dmso-dg) 8.92 (s, 1H), 8.40 (m, 1H), 7.97 (m, 1H), 7.68 (d, 1H), 7.63
(s, 2H), 7.51 (d, 2H), 7.20 (m, 1H), 7.09 (d, 2H), 3.57 (m, 4H), 2.50 (m, 4H), 2.37 (tt, 1H),
2.26 (tt, 2H), 1.91 (d, 2H), 1.84 (d, 2H), 1.43 (m, 2H), 1.33 (m, 2H) ppm.

LC/MS (5-95% CH;CN) 420.0 (M+H), tg=3.1 min.

HPLC: 2.602 min.
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ni trophenyl ) cycl ohexanecarbonitrile and the reaction allowed to warmto -33
and stir 5 hours. The reaction was quenched by drop-w se addition of

NH4C1/ NHAQH 2065/0k7256001L) whil e under positive nitrogen pceaseeso3idaser (200
m.) then Et OAc (350 nlL) was added and the ammonia all owed to evaporate
while stirring overnight. The resulting suspension was filtered through
celite and the aqueous |ayer extracted with EtOAc (3 x 200 nlL). The

conbi ned organic |layers were dried over MgSO4, filtered and concentrated
under red006180] pr Ssgnthesis (of M@Ma(jé)mbrplgﬂm@ ~3- crjdcthw(yl)qfheﬁyl]-:l-pjzridinsz-yl-as a

pal e yello d, af vacuum dr |n RT. (23.87g9., 96.4%yield). 1H NWR
(500 MHz,1 Péw&ig ﬁfg)azyzigfi,é 3'6“@4“16 tg. 46 (d, 2H), 3.55 (m 4H), 2.48
(m 4H), 2.25 (tt, IH), 2.22 , 188(d 2H) 178(d, 2H) 1. 34 (m

4H) ppm Di scer nal
4H), 2.37 (m
(2)-3-(4-(4-potpho mobyclohexyl)plhlﬁt;eh) 2- phe%ur 1?'7] A m xture of

ci s- and H.R NA‘P(4 nof hol i n- 4- yl—eyel-ehexyl )H Nam nessgapnd 6a (20. 28
g, 77.9 mml) land di phenyl cyanocatityeri ¢f°elat e (ZOﬁ:ﬂg, 85.6 mol) in

S A-261.2 (MkH). [ 00176

nr I 86 (d, 2H), 6. 9 I\Q_O_/@m

di oxane (350in My was stirred under N2 for 4 daysN”"The reaction was
evapor at ed, n diluted with water and extracte th 5 portions (200 nlL)

Co aryned®0ftiTr BIRGRES! 200403 S cBBR sl RS TR REPBE U500

m.) gave a600°C.allethansdnifohicwarl (ﬂQIStIhIErO mmelj vvustahdéﬂ Ppopisenseof0 k20 (150
m.) to provide product 7a as a tan solid (2 69% . 1H NVR (500 MHz,
dnso- d6) Stigring ecb\}tlrgled |'f<p1|)1h #6@470(@? an@ﬁﬁl at rpoggte era@q.q? The sg@d(wﬁs fgpyed 3 57

( m 4H) ) F%sé«% w1 ?)E:Ez(? tﬂ“h éf_&nes LL}#eltc%}iﬁf/%rr%e@anbg/%n&%v%ﬁﬁra%ggegdﬁ% mé ° 4§)g 2

( M H) t Rmiderthigh lvacdﬁﬁh_ﬁt 5(26(709?&0@% TIE® Sﬂ@]&n@mﬂt@sfaﬁion}fdrying procedure
N3-[ 4- (4- Mor phol i C| ohe hen -I - f uy | H-
[1,2, 4]trV gpeat @;108 gtﬁg 1, ﬁ Wbth in an unsuccessful attempt

(2) - 3- (4-th4idRE E’ATPM HRReY Gf @ilaﬁé‘f)él. )]THE‘%BHJi Wad sRPERYEdI iR WAEER1 T8 and refluxed

15min, then a centrifuge was used to separate the solid from the water. Centrifugation was
repeated twice more. The wet solid was diluted with ethanol, evaporated and dried at 45-
50°C under high vacuum to provide I-3, mesylate salt (129.95 g) as a white solid. The final
product contains (by NMR) 0.3% dioxane.

"H-NMR (500 MHZ, dmso-ds) 9.51 (br s, 1H), 8.98 (s, 1H), 8.41 (m, 1H), 7.99 (m, 1H),
7.69 (d, 1H), 7.64 (s, 2H), 7.54 (d, 2H), 7.21 (m, 1H), 7.11 (d, 2H), 4.02 (d, 2H), 3.72 (4,
2H), 3.44 (d, 2H), 3.28 (m, 1H), 3.14 (m, 2H), 2.46 (m, 1H), 2.34 (s, 3H), 2.19 (m, 2H),
1.95 (m, 2H), 1.53 (m, 4H) ppm.

LC/MS (5-95% CH3CN) 420.1 (M+H), tg=3.2 min.

HPLC: 2.593 min.

[00182] Example 2: 1-(4-(5-Amino-1-(pyridin-2-yl)-1H-1,2,4-triazol-3-

ylamino)phenyl-4-morpholinocyclohexane carbonitrile
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(7.00 g, 17.3 mmol ) and 2-pyridyl hydrazine (2.27 g, 20.8 mmol) was refl uxed
in isopropanol (100 nm.) for 2 days. The reaction was cooled , filtered and
t he resulwenbosaabisd was washed with et hanol. The preci piPCRITS2008537830
recrystallized fromdi oxane, the crystals were filtered, suspended in
met hanol with stirring for Ih, evaporated and dried at 600C under high
vacuum for 3d. This provided pure 1-3 (4.88 g, 67%yield) as a white solid.
1H NWVR (500 MHz, dnmso-d6) 8.92 (s, IH, 840 (m IH, 7.97 (m IH, 7.68
5 20 (o 2 ay (T 226 (1t Sy 1 01 (4 oty 184 (d

, . m : tt , . tt, , . , , . ,
2H) | 1.43’%%1)24%!1"1@.1@%“%(5)2%0 ppm LC/ M5 (5-95% CH3CN) 420.0 (MtH),
tR=3.1 min. HPLC 2.602 mn.[0018HySWHY, raskHs of
i V3-[ 4- (4-norphol i n-4-§1 rexcl ohexylantipfieayl ] - | - pymNodm 2-yl | i
-[1,2,4]tri azgtw-3 in@, nesylate salt [00R®1] NExanple 1 (12879 g,
0. 305 nol §2 usSlpended Tn di oxaneg(gl.S L&\%and H&at e 6 8 P
Met hanesul fonic a&™d (19.8 nL, 0238 W@FA\‘ s added dreni over 10 min.
Stirring continued for Ih at 60-7 en@M3h at room tenperature. The solid
was filtered and Wshed with Et 20, '“then 4 tines suspended i 8 net hanol and
evapor at ed before drying under high vacuumat 50-60 OC for 2Ch. This

suspensi oo ey POTRL MU AL % DafAUE S n - Enotpidlino-
met hanol O[I,Mt h‘gn once W#%B%?%g f)l inlégne%%?t?gg{e)g?fu egt ?g?rﬁ) tﬁlg\ffr)i dntohe

salt of ti-gesisrophergiloyanexafbmarispliide, (20, 68Spemalpdardnl 0%aPErC ¢atalyyt and
fl d in .t i f d, t .adt h | th
oL SR R TS e B SRBA R bR o L

with et happks. BXARMARSheaD00HEL] Bes Rided B0 diR6IHe B Pesdudt S 8 ehtdlst Wadr ovi de
1-3, nesylate salt (129.95 g) as a white solid. The final product contains

(by NWVR) filte3ed efif oXXhmeolvans MUR ¢vsporaigdzo affpib-tepng)l-@-gninptphesyD 1) | 8. 98 (s,
751 (m pbypol i byBbheclloni 4Pt fs 63 Sndly W g e by iy 57y
(m 1H, Bhit4 wasuseditholit 4G tHemputifitatiod. 34 (s, 3H), 2.19 (m 2H), 1.95 (m
2H. 1. 53N1(v[n13 C4DED13:%?(m,l'z%,'v%&?ﬁ,gg%%%), %?6%’(%,4%“{'?5!)35(&5?1:))’; 22.25n(1mr]2H),

2.05(m,2H), 1.85(m,4H), FIA MS m+1, 286.0

HPLC: method 10-90% CH3CN : 2.488 min 100%

[00185] A solution of afford trans-1-(4-amino-phenyl)-4-morpholin-4-yl-cyclohexane

carbonitrile (18.1g, 63.5mmol) and diphenyl cyanocarbonimidate (18.1g, 76.2mmol) was

stirred in 1,4-dioxane (140mL) at RT for 24h. Distilled water (200mL) was added to

afford a white precipitate which was filtered and washed with water (100mL), saturated

sodium bicarbonate solution (150mL.), and water (200mL). The solid was dried in a

dessicator under vacuum overnight, to give the title compound 6 (21.1g, 78% yield). 'H-

NMR (DMSO, 500 MHz) 7.55 (m, 4H), 7.45 (m, 2H), 7.3 (m, 3H), 3.6 (m, 4H), 2.45 (m,

4H), 2.37 (t, 1H), 2.15 (d, 2H), 2.0 (d, 2H), 1.9 (t, 2H), 1.6 (m, 2H)]

MS+ 430.18, MS- 428.13, HPLC Rt=4.652min (conditions 10-90%Acetonitrile over

7.5min.

[00186] Synthesis of 1-(4-(5-Amino-1-(pyridin-2-yl)-1H-1,2,4-triazol-3-

ylamino)phenyl-4-morpholinocyclohexane carbonitrile
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HPLC: 2.593 min. [00182] Exanple 2:

| -(4-(5-Am no-I-(pyridin-2-yl)-1H1,2,4-triazol - 3-

yl am no) plenyésaser phol i nocycl ohexane carbonitril e[ 00188/ (Synshesse of
(Z2)-1-cyano-3-(4-((ls,4s)-1-cyano-4-norpholinocycl ohexyl)

phenyl ) - 2- phenyl i sourea (6) [00184] Internediate 5a was prepared as
described in Exanple 1. Trans-4-norpholinol-(

4-ni trophenyl ) cycl ohexanecarbonitrile, (20gy, 63.5mvl), and 10% Pd-C

catal yst (750ng) in 250nL et hanol were placed under hydrogen (®8psty in a
Parr shaker for 2 hours. D chl or.amjdrainuyrid@Oni, was @Ne the
was filtperegheff. The so § evaporat ed to
Myl ) - #h, 93¢ phol i n- 4- cI oheXdnecarbonitril e
(18. 1g, 6 . B 4 pure yeH-ew-tam sol i d"Wni Wb was usagbosit hout
further purific SN NNR CDC132 Teagaguitddle, 6. 70( H, 3.7(m6H),
2.65(m4H), 2.35(m{lH), 2. 25(m 2#¢d 2. 05(m2H), 1L8I(m4H, FIA M5 ml,
286. 0 HPLC: met hod 10-90% CH3CN : 29%88 min 100% [ U0185] A solution of

fford t | ohex bonitril
(e 1o, BORL b Adramufade Sb s on i %%ztﬁ% B 2ol ) ves
stirred iﬁox%h&h%c?él%ﬂ&caﬁéﬂ%ﬂﬂﬂ% o f 16448, wisstidd @chlaasvadn@r(m?&mhé was
added to afford a white grem pitate which was filtered and washed with

wat er ( 10WFyre weamed o @ 7764 Mathisne silimimacd b9 . 82.i blp4 mervtas addel wat er

200 Th | id
Give che EPEYES oA’ The SodeheBaftRs: GRLREy WS NIEHUEMERH By +0ss
I( Ir-nl) 4;') ) 5f$1£ gﬁogﬁ] I cgaﬁolf?(ZO(DmLﬁH)isg at(&%e@ anmtheddmxture fﬂﬁre(dm“ hé kﬁlt \4V§SO 318( t, "
405, 13, PPistekiva igmaananol; S Tl oraobo e (B0 ST SoRdtfon

(00136 Sihgey, il DA Gt it g 201
| - (4- (5~ dsdpropdno] PY0O0NdL)waR-adtigd drdd-the 2oldd fiteérad aherBwydhadiwith) giharty lobthin
pure mesylate salt (I-4, mesylate salt) as a white solid (81g, 91% yield).
NMR: DMSO-d6: 9.70(bs,1H), 9.25(s,1H), 8.40(s,1H), 7.95(m,1H), 7.65(m,3H),
7.40(m,2H), 7.20(m,1H), 4.06(m,2H), 3.75(m,2H), 3.55(m,2H), 3.50(bs,1H), 3.35(m,1H),
3.15(m,2H), 2.32(m,7H), 1.90(m,2H), 1.80(m,2H).
FIA MS m+1 4452
LC-MS m+1: 445.3 1.88min method 10-90% CH3CN
HPLC: method 10-90% CH3CN : 4.2min 100%

[00188] Compounds of formulae I, IT and II may be prepared by methods substantially

pr oduct andN@he catal ys
afford tr&hsNI - (4-ami nd-

similar to those described herein by one having ordinary skill in the art.

[00189] Example 3: Analytical Data

[00190] A variety of other compounds of Formula I have been prepared by methods
substantially similar to those described herein. Representative characterization data for
these compounds is summarized in Table 1 below and includes HPLC, LC/MS (observed),
retention time (RT) and "H NMR data. Compound numbers correspond to the compound

numbers provided herein.
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nmor phol i nocycl ohexane carbonitrile, (73g, 0.164nol), was added to di oxane
(IL) and the m xture warnmed to 60-70C. Methane sulfonic acid, (15. 8g,

0. 164 nolywowass/aded dropwi se over 10 min. The heating lpatrhuseas/ossswved and
the suspension allowed to stir for 3 hours. I|sopropanol (2001) was added
and the mxture filtered. The salt was washed wi th isopropanol, (501),

foll owed by diethyl ether (200m.). The solid was suspended in 10%

met hanol - di chl or omet hane (500n.) and stirred for 18 hours. |sopropanol
(100m) Vesbleatlded and the solid filtered, then washed with ether to obtain

pure nesylate—salt+—{(1-4; rmm,'ﬂ*e sal-t—as—a— el d) .
NVR  DVBCEHE oy zavis) | e 9125(s, | H), 8. 40(s, KH)NMR 95(m | H) . 7. 65(m BH) |
7.40(m 2H_#7.20(m | H, 4.06(m2H), 3 75(m?2H) 3 55(m2H) 3 5Q(hs |

3.35(m 1 1), 3.05(m2H), 2.32(0PMHzidrog(a9)A)] (s11EDEALE. 1T A M m+1

445.2 LGIMS mHl: 445.3 1. 88niih9henhidd), 768 FONHHI OGN (5iPIHD, 7.5 (éaH)10- 909
CH3CN : 4. 2mi n| 19090[ OOB8&] Courp@,aHs, 1Ll () 1), a98I(d, 1H), ared (t,2Hmy be
prepared|by nethods substantimdd g, 9HYI4.32 (th 019D (glegp{r)lj)gsi(rhem) n byj one
having ofdinary skilljin the @H(m[ﬁglgg]g(@(gmylﬁgs(mw nllcal Dat a

[ 00190] Avartety of pther——cg reparea 0
nmet hods substantial ly| siml ar;%%%)j gri Ee% 1 tativ
characteni 1a i pr4sladal f gr2ot he,;f 2 beI
and inclydes HPLC, L M (ob< Y r%

Conpound |nunbers carrespond 1l ({B %ﬁ%r(ﬂl, Bm: nr ovided h

1[00191] |Exanpl e 4: Ihhi biti ¢ffineso-¢6. F08 Midn1924 (sCbHd (ﬁ%@nwdéi)e7é’§r(@ene or

their abillity Lo inhipit FLT{BDadilvdt Mg iondma4Hadi4het, 2850, T.22 (rar LB, ngli ng

assay. Thi $-5as5d$4.00n| t Gr20 t [B5BER, 2k 8:28dqmatlH))B.16M(m, 2H)s 699t (malE)pol y( d u,

Tyr) 4:1|(pE4Y). Reaclions weres GaRH)eX2®¢h, 4H), al . So{mii 30N 1G8ra2H)hg 1p0 nM

HEPES (pH 7.5)| 10 nM MOl 2, |84 miv DeCo.45%eRE] Toprd- 01% BSA and 2. 5% DVBO

Fi nal sulystTarp ToncentTati ong)ish-G5R oS, W@%n%ﬁ)%é‘(h‘i’lﬁﬁ'w 5 (RITH}
7.65(s,2H), 7.50(m,2H), 7.20(m,1H), 7.10(m,2H),

16 1486.20 | 205 1y 05(c2ED), 4.50(m.2H), 4.40(m.2H), 2.60(m, 1H),

2.45(m,4H), 2.22(s,1H), 2.1.85(m,4H), 1.50(m,4H).

(500 MHz, dmso-d6) 9.00 (s, 1H), 8.41 (m, 1H),

7.97 (m, 1H), 7.68 (d, 1H), 7.65 (s, 2H), 7.58 (d, 2H),

I-7 459.10 3.10 {7.22 (m, 3H), 3.50 (m, 2H), 3.30 (m, 1H), 3.08 (m, 2H),

2.98 (m, 2H), 2.85 (m, 1H), 2.63 (m, 2H), 2.12 (m, 2E),

1.8 (m, 7H), 0.50 (m, 2H), 0.39 (m, 2H) ppm

DMSO-d6: 8.95(s,1H), 8.40 (m,1H), 7.95(m,1H),

7.68(m,1H), 7.60(bs,2H), 7.55(m,2H), 7.20(m,1H),

I-8 419.20 1.54 [7.10(m,2H), 5.1(vbs,1H), 2.85(m,4H), 4.60(m,1H),

2.50(m,4H), 2.20(m,1H), 1.90(m,2H), 1.80(m,2H),

1.45(m,4H).

(500 MHz, dmso-d6) 8.98 (s, 1H), 8.40 (m, 1H),

7.97 (m, 1H), 7.68 (d, 1H), 7.64 (s, 2H), 7.53 (d, 2H),

7.19 (m, 1H), 7.09 (d, 2H), 3.45 (m, 2H), 3.26 (m, 1H), 3.10

(m, 2H), 2.99 (m, 2H), 2.63 (m, 3H), 2.15 (m, 2H), 1.93 (d,

2H), 1.81 (m, 1H), 1.50 (m, 4H), 0.50 (m, 2H), 0.39 (m, 2H)

ppm

MeOH-d4: 8.40(m,1H), 7.90(m,1H), 7.75(m,1H),

1-10 | 447.20 1.74  [7.50(m,2H), 7.15(m,3H), 3.5-2.5(m,10H), 2.0(m,4H),

1.70(m,4H), 1.30(t,3H).

(500MHz, dmso-d6) 8.98 (s, 1H), 8.42-8.39 (m, 1H),

8.00-7.93 (m, 1H), 7.73-7.59 (m, 3H), 7.56 (d, 2H), 7.24-7.16

I-11 | 418.00 2.20 (m, 1H), 7.11 (d, 2H), 3.40 (d, 2H), 3.29-3.17 (m, 1H), 3.05-

2.91 (m, 2H), 2.45 (m, 1H), 2.11 (m, 2H), 1.93 (d, 2H), 1.85

(d, 2H), 1.76-1.34 (m, 8H) ppm

U DX

L.J.L.J.U

e
f
i n

I-9 | 459.10 3.10
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pE4Y (both from Sigma Chem cal s,
conpounds is generally between 0.01 and 5 mM Typically,
titrati onwoasosmamgect ed by preparing serial

St Louis, MJ). The final concentratio

a 12-point

n of

di lutions fromubkoosibighcO st ock

of test conpound. Reactions were carried out at roomtenperature. [00193]
Two assay solutions were prepared. Solution 1 contains 100 nM HEPES
(pH7.5), 10 MM Mgd 2, 25 mM NaCl, 1 ng/m pE4Y and 180 nM ATP(cont ai ni ng
?. 3nCi )of Ehg-SSP] ATP for each reaction). Solution 2 contains 100 niM HEPES

pH7.5), |C ( NaCl, 2 mM DTT, O. and 3 nM FLT-3. [The
assay was r#lpr?woﬁ/g&é WE,R pllate by m xi ng SOnEﬁLﬁ@ﬁéof Solutionl and R.5
L 01;) the t;ast (2:8rrpounds he gogm%m)lgggﬁggﬁgmzt@ ahution2. After
i ncubati on for m nut es at t | t opped| wi th
50/ xL of 2]?2 TCA8€§8t ai @l ef@éw H) 3@39‘ 6)473 i S
t hen tranps %reé ' flr]t %\Aﬁ %%?
Harvest e 9600 from T EC (Hc ﬁ\ n
into pE4y_was fanalyzed hy a Ba ’dl FJ_L
Counter (Meride The dqPMSHAES: fhot(toe@sdﬁ)nglﬁr(b%rh@&?’% éﬂ)cﬂé@t an
| C50 or K;I-1# 0‘0%3_{1]:%0 n“%qg)n B2 (bshdH); Avidr(di 3); ar ¥ @1.128Dt 668 (e 1 H);1$e30-
i nhi bition of F [ 00195] MEKAG) BIH; 3.00 im, BH);i 078 @h, GKRLO[(60 285]
Conpoundg wer e| screen d for tihel-1.98m,iltM)to inhibit c-KIT activity us|ng a
_radl ometnirc Tifter-bindi ng agsMSO-d6Y B3RGES 8); 020 {HR) BH); Re35Rd] TR 7SN (Bk,| on
into a sgbstrate pol y(G u, Ty 478 (& Y)748I%gagrﬂ > (\HE‘[ﬁ) cg,a:;q:4g@i(lgut in a
sol uti on|cbit aj ﬁBﬁ@01002rﬁQ HE 5(1 v/ @Aj}lﬁc&qs mv
DTT, 0.01% BSA and 2.5% DI\/BO2 g&qlmﬁi (r2 t}_goncentr t| on ssay
were 700 HM-ATP—anrd—6-5rgfr—p oSl Shemces - —i--l
MO . Thelfinal| concentration 9)%%#6@31 -'% C P F‘f:i 5
mM  Typi ¢aj_ty. | 8gd2eppi ntod i Rk I &7 (el drid et dd)s 15 ' Q
dilutiong from 10 mv PVSO st Do 268s15 %@Buﬁd5 (e 36 (Wvé'r}@ éﬂlsrl 2 d
out at rgom tenperature. [001®¥] (Mm@ Dassay sol utions were prepared.
Solution{l confains 100 nM HEPESO-p6iR.&) (bs,LTHILOE PH); 33 5nd NAXI7,781(begy/ mi
rE4Y and 11. 4116 rrMsélTFf contzalioni NEH); 7.50 (d, 2H); 7.08 (d, 2H); 6.60 (d, 1H); 3.50-4.10 (m, |

' ) ’ ’ 11H); 3.45 (m, 4H); 3.25 (m, 1H); 3.15 (m, 2H); 2.12 (m,

2H); 1.70-2.00 (m, 7H); 1.50 (m, 4H)
[00191] Example 4: Inhibition of FL.T-3
[00192] Compounds were screened for their ability to inhibit FLT-3 activity using a

radiometric filter-binding assay. This assay monitors the 3%p incorporation into a substrate
poly(Glu, Tyr) 4:1 (pE4Y). Reactions were carried out in a solution containing 100 mM
HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl, 1 mM DTT, 0.01% BSA and 2.5%
DMSO. Final substrate concentrations in the assay were 90 uM ATP and 0.5mg/mL
pE4Y (both from Sigma Chemicals, St Louis, MO). The final concentration of compounds
is generally between 0.01 and 5 pM. Typically, a 12-point titration was conducted by
preparing serial dilutions from 10 mM DMSO stock of test compound. Reactions were
carried out at room temperature.

[00193]
(pH7.5), 10 mM MgCl,, 25 mM NaCl, 1 mg/ml pE4Y and 180 uM ATP(containing
0.3uCi of [y->P]ATP for each reaction). Solution 2 contains 100 mM HEPES (pH7.5), 10
mM MgCl,, 25 mM NaCl, 2 mM DTT, 0.02% BSA and 3 nM FLT-3. The assay was run

Two assay solutions were prepared. Solution 1 contains 100 mM HEPES

on a 96 well plate by mixing 50uL each of Solutionl and 2.5 mL of the test compounds.

The reaction was initiated with Solution2. After incubation for 20 minutes at room
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0.5nCi of [g-33P] ATP for each reaction). Solution 2 contains 100 nM HEPES
(pH7.5), 10 MM MgdA 2, 25 nM NaCl, 2 mM DTT, 0.02% BSA and 25 nM c-KIT. The
assay waswounoea7m696 wel |l plate by mxing 33 nL of Sol wrirarsbooanssie 65 nmi
of the test conpounds. The reaction was initiated with 33 nL of Sol ution2.
After incubation for 20 m nutes at roomtenperature, the reaction was
stopped with 50nL of 10% TCA containing 0.2 nM of ATP. Al of the reaction
vol une was then transferred to a filter plate and washed with 5% TCA by a
Har vest ertefpérafurenheHEMild idestolgred Wit S0uThef 2090 TIAA odntd 8@ giOvboMparAtR.on

Count or TARET wercactiey volns Wi BonHE e a AU Gt e et e F TR an
| G50 or *ﬂ %&ébﬁ@?)gamémﬁc "(ﬁ@m&léhV@T‘)' e dBufl Jreds 1n\é§rpt>%oh o

|nh|b|t|o c-KI'T 0199] Exanpl e 6: Inhibition of GSK-3
Conpound spEA@frveassamabecdably & ®ackane Top@dirt Migroptaté HeintllaticBSReB1tdy ((\Md@_nAz 0)

act|V|ty a, standard, c ed t F t al. (1998) Protei
Sei .7, " 435y thealPRORLcd e R FEAVDBES F5l 8 IC8 thiSon cont &i ni ng 100 M.
EPES' (ph!oih@] EQ PR & th2RvEMIMRGE e3R8 cTbE NEBkhibikisoPFITad 1. 5% DVBO.

Fi nal substrate concentrations in the assay were 20 mM ATP (Si gna
Chem cal SO0BS]Lolixamplecy: ImaibBlm ofv- Ké’!)‘tl de (Anerican Peptide, Sunnyval e,

Rea e carried out a Fi. .
concent r;@pg&’j \AEOP}PQUQ %rﬁéﬁ]iegn%iff%f HET & @ﬂgyg%mgibcﬁéﬁg ttlVl{:?f‘dlsmrgea 2.5 nM
phos phoenahigyetictileor- \Difthis 38safGHitoRyhe Vi @céiipBagion aitd ak0bgtgte
| act at e dehydro enase. 201] An assay stock buffer solution was prepared

0
C(ﬁnt ai ni r@ﬁﬂlu yr} 4d (PEAYRnReactipay weregawied apt itha solatianeayining 189 1P and
t he test f 175
i ncubat e l@gﬁ’é’l d%%@feécvﬁ Eé‘?gﬁ?ﬁﬁé’l ﬂrﬁ\g@ggtdg%%%c?u&ngﬁ@? |§7nt er (rar?stmgts

final coribpmo amlnﬂmbﬁmmmmn@atﬁﬂz imiHe tagsa$ Gverd/760 uM)QTPmndemg/mL
Typically, a 12 point_ titration was_conduc rep arlng serial dilutions

(from 10 REACOegbling SgwakdymiFalh SDHB@SOMC)bEﬁhE{)’é%QB CEBTRRFANRR Of FPRRAYRHE er
e RO bR IS RIS, e Aindleghls (1o
Devi ces Spepdringrsarialpliltions freniel0 BUDMAMeck of test compound. Reactions were
carried out at room temperature.
[00197] Two assay solutions were prepared. Solution 1 contains 100 mM HEPES
(pH7.5), 10 mM MgCl,, 25 mM NaCl, 1 mg/ml pE4Y and 1.4 mM ATP(containing
0.5uCi of [y—33P]ATP for each reaction). Solution 2 contains 100 mM HEPES (pH?7.5), 10
mM MgCl,, 25 mM NaCl, 2 mM DTT, 0.02% BSA and 25? nM ¢-KIT. The assay was run
on a 96 well plate by mixing 33 pL of Solutionl and 1.65 pL of the test compounds. The
reaction was initiated with 33 uL of Solution2. After incubation for 20 minutes at room
temperature, the reaction was stopped with 50uL of 10% TCA containing 0.2 mM of ATP.
All of the reaction volume was then transferred to a filter plate and washed with 5% TCA
by a Harvester9600 from TOMTEC (Hamden, CT). The amount of 33p incorporation into
pE4y was analyzed by a Packard TopCount Microplate Scintillation Counter (Meriden,
CT). The data was fitted using Prism software to get an ICs or K.
[00198] Compounds of the invention are effective for the inhibition of ¢-KIT.
[00199] Example 6: Inhibition of GSK-3
[00200] Compounds were screened for their ability to inhibit GSK-3p (AA 1-420)
activity using a standard coupled enzyme system (Fox et al. (1998) Protein Sci. 7, 2249).
Reactions were carried out in a solution containing 100 mM HEPES (pH 7.5), 10 mM
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CA) over 10 mn at 30C. The Ki values were determned fromthe rate data as
a function of inhibitor concentration. [00202] Conpounds of the invention
are ef f eawoweodmar2sshe i nhi bition of GSK-3. [00203] Examplce/ug2o0snbisseti on of
CDK-2 [00204] Conpounds were screened for their ability to inhibit

CDK- 2/ Cyclin A using a standard coupl ed enzyne assay (Fox et al (1998)
Protein Sci 7, 2249). Reactions were carried out in 100 mM HEPES pH 7.5, 10
mM Mgd 2, 25 nM NaCl, 1mM DTT and 1.5% DVMSO. Final substrate concentrations
i n the assEariynesexMORG)308TEV(EADKE 1ahkeiiD'CElasd 196 DMSONWinzé patisttete( Amer i can

Peptide, Sunnyval e, CA). Assays_we rried Qqut at 30 _C an 5 nM
CDK- 2/ Oy ci9PRemirationsiy th%caﬁexémeff‘a%q BNEATP Ggana ﬁ%lﬁ»té Lppuisy 0

enzyne sy, 3 % :

oyt vt o TR Baer e ar R A G AN Ko R b bR P et BBt oci
buf fer saQHMOBSKESS. [Fiel)2bfstnbafibi dfitRdccthponehts o éhe @APRALeSzYTHE §REEnRDOVE,
with the exception of CDK-2/Cyclin A DIT and the test conpound of

i nt er est . W&® 2 mM phospheawipyrevaie.iZ0R M NAPHcZ 1 p/mlpyssatalinssesndle

fol |l oned diti 1 . of 2 mM DVMBO stock containing the test
conpound ’?gllmﬁng&a&%%@%o “Coficentration 30 mV). The plate was preincubated

for -10 ni00ROHs an BCayGtevkthdfiee sblREEH WaB pidphied @badiniye Aef the @ehgefits 10 m  of
enzynme (final concentration 25 nM. Rates of reaction were obtainedusing a

Bi oRad Ui listeh#hore it the progtion pied B and dhe textcoppepndiobiniarenit Ehe axay siefle at
30C. K v tsﬁig{ign E’ﬁ%%%@?ﬂmaﬁeﬁg& B P8k I;vg% ?hﬁ@ﬂﬁ %@T@fr@ﬁ@ém@&%&%@

Conpounds 0 I nvent'ion are efrective eln tron

[ 00207] Bxesesk at fHal cokvehiritiar spinnTi0.p0D A08{o TheMcapeOneis] Oani. eval uat ed as
i nhi bitors of human Src kinase using either a radioactivity-based assay or
spect r ophbYRieadlys p d2 Reiwhitratiqrowasondpeted Rl PEiparipg sei dijutiens (from 10 mM

Radi Civi Ly  ohi bi t
o ful | - 1 DM e e A B R el oy
cat. no. vdeihitiafdd yxthe addidon an20 puof ATRdfifial eondzactudion 20 pd). Rakdsf Src

ki nase activity is ni tored foll owi ng the incorporatign of 33P from
reaction were obtained using a Molecular Devices Spectramax plate reader (Sunnyvale, ‘

CA) over 10'min at 30°C. The K; values were determined from the rate data as a function
of inhibitor concentration.

[00202] Compounds of the invention are effective for the inhibition of GSK-3.

[00203] - Example 7: Inhibition of CDK-2

[00204] Compounds were screened for their ability to inhibit CDK-2/Cyclin A using a '
standard coupled enzyme assay (Fox et al (1998) Protein Sci 7, 2249). Reactions were
carried out in 100 mM HEPES pH 7.5, 10 mM MgCl,, 25 mM NaCl, 1 mM DTT and
1.5% DMSO. Final substrate concentrations in the assay were 100 uM ATP (Sigma
chemicals) and 100 uM peptide (American Peptide, Sunnyvale, CA). Assays were carried
out at 30°C and 25 nM CDK-2/Cyclin A. Final concentrations of the components of the
coupled enzyme system were 2.5 mM phosphoenolpyruvate, 350 uM NADH, 30 pg/ml
pyruvate kinase and 10 pg/ml lactate dehydrogenase.

[00205] An assay stock buffer solution was prepared containing all of the reagents
listed above, with the exception of CDK-2/Cyclin A, DTT and the test compound of
interest. 56 ul of the test reaction was placed in a 384 well plate followed by addition of 1
ul of 2 mM DMSO stock containing the test compound (final compound concentration 30
pM). The plate was preincubated for ~10 minutes at 30 °C and the reaction initiated by

addition of 10 pl of enzyme (final concentration 25 nM). Rates of reaction were obtained
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ATP into the tyrosine of a randompoly Q u-Tyr polynmer substrate of
conposition, GQu:Tyr = 4:1 (Sigma, cat. no. P-0275). The followi ng are the
final conwentssaurmas of the assay conponents: 0.05 M HEPESBuspddsiH3B30 10 niv
Md 2, 2 nMDIT, 0.25 ng/m BSA, 10 mM ATP (1-2 C 33P- ATP per reaction), 5
ng/m poly Qu-Tyr, and 1-2 units of reconbi nant human Src kinase. In a
typi cal assay, all the reaction conponents with the exception of ATP are
pre-m xed and aliquoted into assay plate wells. Inhibitors dissolved in
DVBO ar e wsiltiealBiaR ddHéltramlatispltie readee (Berfulag| CAMBGr e Snuimntereed omeaf 3&5% The

assay pl a&e IS incubated at 30 QC for 1dO n bafore initiating the reaction
wi t h~ 33P-Mamyslueisyere deigrmingd agcopding {q fendardethadtt j ons are quenched with 150

m of 10%pse@h! RAeBhiColit thyelidl ae QA BORInIMR FObK Bhe quenched
sanples are then transterred to a 96- well filter plate (Watnman,
UNI - Fi | t i00Z97]F BxangpléBbdnhibitidreof SREt no. 7700-3310) installed on a

filter pl ac ifold. Filt |.at. hed f. ti ith 10%
| et oS Rl i B e R S e S
scintill aitahg)lactﬁ\}ﬂgj_gaswags_ ?0r @fdeeshiofoB@Eb avlk! . The plates were sealed and

the amount of radioactivity associated with the filters is quantified on a
TopCount [902081i | |Sa¢ Irdwbitioudssay A: TRelieeativirduied Asyay ncor porated is plotted

as a funcgj of .the inhibjtor concentration. data is fitted to
corpet | ¢ WR2T0I0T i SomBRloils L RGN PbI R of AFIEBHG e Prahirs Higtef o
[002H]  SrignidehfBid Updtatb Bict¥cHBolSBREELL! P NALIATREXprEssés sy plriisdli2dm DaculdDP
produced from ATP by the human reconbi nant Src ki nase-catal yz

d
phosphor yYigal icels. o¥rc silage tiyityys mephered diy dollawigg hn inforoaration /f %8 fewdupl ed

enzyme as . 9 b0 G i ssay one

nol ecul e %?isl{f&%&ﬁ? %S%# edéf;a ergg%ogﬁk%%lg @&g’r";\’ n%%%é@%[{aéé g%éoi&@sg?%duced in

the ki nas@lu eact 4an(Sighhe cal. A IPE2THN The 66lldNADEateshe findlaonedttlayionodf theed at

340 nm [00213] The follow are the final concentrations of the asiay
P

Conponeni BSACHIEPIRNERREM BRFPESe pHIES A 2CTs 2B, 023 meig) B Rnol y
Che oo RMERPY B nepRiaeL BRSSOy Fiple Somaatiy 1 e, o
200 mM NABEbmBidangiumanBic kitate ki antypreakbassay] @ll tiy rwwhetlcactoatpeneeh ywthagenase.

exception of ATP are pre-mixed and aliquoted into assay plate wells. Inhibitors dissolved

in DMSO are added to the wells to give a final DMSO concentration of 2.5%. The assay

plate is incubated at 30 °C for 10 min before initiating the reaction with **P-ATP. After

20 min of reaction, the reactions are quenched with 150 pl of 10% trichloroacetic acid

(TCA) containing 20 mM Nas;PO4. The quenched samples are then transferred to a 96-

well filter plate (Whatman, UNI-Filter GF/F Glass Fiber Filter, cat no. 7700-33 10)

installed on a filter plate vacuum manifold. Filter plates are washed four times with 10%

TCA containing 20 mM NazPO, and then 4 times with methanol. 200ul of scintillation

fluid is then added to each well. The plates were sealed and the amount of radioactivity

associated with the filters is quantified on a TopCount scintillation counter. The

radioactivity incorporated is plotted as a function of the inhibitor concentration. The data

is fitted to a competitive inhibition kinetics model to get the K; for the compound.

[00211]  Src Inhibition Assay B: Spectrophotometric Assay

[00212] The ADP produced from ATP by the human recombinant Src kinase-catalyzed

phosphorylation of poly Glu-Tyr substrate is quantified using a coupled enzyme assay

(Fox et al (1998) Protein Sci 7, 2249). In this assay one molecule of NADH is oxidised to
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[00214] In a typical assay, all the reaction conponents with the exception
of ATP are pre-m xed and aliquoted into assay plate wells. Inhibitors

di ssol vedwonosE@sar e added to the wells to give a fi nalpcDS@osoBBsnt r ati on
of 2.5% The assay plate is incubated at 30 C for 10 mn before initiating
the reaction with 100 mM ATP. The absorbance change at 340 nmw th tine,
the rate of the reaction, is nonitored on a nol ecul ar devices plate reader.
The data of rate as a function of the inhibitor concentration is fitted to
conpet i t iNADI fnha':\kmiry imoteckiensft ADB praatiedd inche kinasdueaddidno IThekigsappeapoien of

[00215] Co nds of the mve%i?%g are effective for the inhibition of SRC
[00216] EX @cgnvqn;ﬁqtyl plloMeLAt 2389R1}-00217] Conpounds were screened for

t heir abi to ek BoH¥Rtsa: Fox et
al (1998)[b?‘ir%5t]e| Frl;héslgt?lm“;mgzwt e B b B Rt e D P s

pH 7.5, TEPRRS MT1B, 1(251MM$®1§;12 mMMITDTO. 28 mag/inl HobyBMBET yri-anb25 sMuft r at e

concentrations in.the TP M _ch I d 4 mM
poIOIyZC(');‘IOy-r nkﬂ@’ﬁltlhﬂgla(‘ ﬁ%‘a%fﬁ?éﬁpn 10 ((gé C%ﬁ?@%@%ﬁ ﬂ?cf%‘ﬁfgat 30 C
an (oINS DIS YOV d
enzynme syrbg{tk%ﬂng%sféelﬁa%e nggﬁggﬁﬁé’gﬂﬁf’pyﬁt@ge 300 mM I%glglgylhg% rrg/draﬁe

pyr uvat e Kinasased a0 ¢ ghol lagjpieidehpdrogenaselehydr ogenase. [ 00218] An assay stock

buf f er S ared tai n'.n all of th ' bove,
w th tho LT SR% o &P RS A kP e Buror Sl G e SRR P L B g " o
the test gieatiké@mdvarubledGRo asshyd1 Q6 watk. Inpitatops diesdleseid r_bmsorme adidbidt i on of
1 m of nv DVBO st ock containing the test conpound (fi nal ound

concent r 4f |t]@mwgld)s tongve al'ﬁ@alr}?MtS@ W§ef’é¥3€9¥1 QE 2155e-e Hhg grsay plgters | H’&P edpt 30 "C
and the rEREtob mil/‘i baeRleflickod B BEHohAh Rio 0 Mp e IEKRn(d Uik

concentra es “of reac I'on wWere tained using a

Ul t ramar kat gnahﬁl WwRhRdele, (Hd&ﬁteld)lfﬁﬁ; refAjonpisanomtobeddmal inelacelad dévioas ate 30 C,

and K; val ues were det er ni ned accor di ng to standard nethods. QOOZTl?ﬁ]i
tiYe00220]

Conpoundseasert hBe Aupohrabas & Fichen et Juhibiger coReentRHP It BLOB
Exanpl e ﬁghﬁbﬁw}‘bﬁh&kﬁ/@"&gl F%t h@qg%ﬂth%mﬁ%ﬁ'ﬂf were screened for their

ability usi
[00215] Compounds of the 1nvent1on are effectwe for the inhibition of SRC.

[00216] Example 9: Inhibition of SYK

[00217] Compounds were screened for their ability to inhibit Syk using a standard
coupled enzyme assay (Fox et al (1998) Protein Sci 7, 2249). Reactions were carried out
in 100 mM HEPES pH 7.5, 10 mM MgC12, 25 mM NaCl, 1 mM DTT and 1.5% DMSO.
Final substrate concentrations in the assay were 200 uM ATP (Sigma chemical Co.) and 4
pM poly Gly-Tyr peptide (Sigma Chemical Co.). Assays were carried out at 30 °C and
200 nM Syk. Final concentrations of the components of the coupled enzyme system were
2.5 mM phosphoenolpyruvate, 300 uM NADH, 30 pg/ml pyruvate kinase and 10 pg/ml
lactate dehydrogenase.

[00218] An assay stock buffer solution was prepared containing all of the reagents
listed above, with the exception of Syk, DTT and the test compound of interest. 56 ul of
the test reaction was placed in a 96 well plate followed by the addition of 1 ul of 2 mM
DMSO stock containing the test compound (final compound concentration 30 uM). The
plate was pre-incubated for ~10 minutes at 30 “C and the reaction initiated by the addition
of 10 ul of enzyme (final concentration 25 nM). Rates of reaction were obtained using a
BioRad Ultramark plate reader (Hercules, CA) over a 5 minute read time at 30°C, and K;

values were determined according to standard methods.
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radionetric filter-binding assay. This assay nonitors the 33P incorporation
into a substrate poly(Qu, Tyr) 4.1 (pE4Y). Reactions were carried out in a
sol uti on wonv@ioarsg 100 nM HEPES (pH 7.5), 10 nmM Myd 2, pe5/ushbosiasiszo 1nmivi
DTT, 0.01% BSA and 2.5% DVBO. Final substrate concentrations in the assay
were 90 mM ATP and 0. 5ng/ nL pE4Y (both from Sigma Chem cals, St Louis, M.
The final concentration of conpounds is generally between 0.01 and 5 nM
Typically, a 12-point titration was conducted by preparing serial dilutions
from 10 n0BAEHO Siwepowntls pbthe imentiow aw.effRett foo e inkib#ionanfISYEL out at room

tenperatu 0222 assay.sol ufl were prepared. Solution 1 contains
100 nM HE@E@&%H%@"&%O&%@@@% Nad, 1 ng/nl pE4Y and 180 nM

ATR(cont ajonaeg] 0. Citkpoudls [arkeRlATPI: cieasinysaibiorhis BpbLhagg2 contains
100 mM HEPES (pH7.5), 10 mM MgCl 2, 25 nM NaQ', 2 nmM DIT, 0.02% BSA and 3 nM

FVS. The méipmetigfilteubingmzaseg. Wbl aspyanenibys fhexi Mipcboxdtionanto asfubSodtert i onl

d 2.5 st ds. The reactjon.was jnitiated w.t
ol ut oS ibr By EhGBATR RERHon? W FRLed O b8 Ro By eyt (0B
reacti on MEPESI(pHPES), 10 hiM Do, of5 BRAPNICA 1GARE BT Mm019Q BAVLed 247 Al of
the reaction volune was then transferred to a filter plate and washed with

5% TCA byPMSG:r Fiwal wibssgo concsniratoms Brtherssatercre 9 M AP anddupmgail 33P

i i .d ;-TopCount. M | at
Sei i1 11| sk oh A BB RBL A0 o SR THE o CORC Mot hEL SR dinf
sof t war e Hsgegahllpbetive&000 akil 5 UNI0 T BicalBprpIpsift witatioRvdsteRMidi@ibyar €

effective for. the . .inhibition of FMS._ [00224] Exanple 11: Rock Inhibition
Assay [OWQB@WMB@I%]&@D’S&@%E’MS%ﬂ% ef teskgnmpaupds BepgiionmereROCK |

(AA 6- 553&arﬁ€éé>ﬁ’tiawodﬁ§{eﬁ%e tgfeandard coupl ed enzyme system (Fox et al.
(1998) Protein ScL 7, 22 9?3. Reactions were carried out in a solution

cont ai ni N§0222) NIHERES {qhitichs ere mpmwgauﬁpﬁmommm,m;gmm%ﬂ%gnd
1.5% DMSO__Einal . s rate concentrations in the assay were 45 |
(Si gma m@#ﬁcﬁt LQ m&?ﬁ pe> T Nalrl 1 segminE A mnd deo @Aﬁn@ﬁ%@ﬂtm@gi de, |
Sunnyval & 30 of [REASY Yor WrhGefBbh). S6b104n 2hontBnS 168 DM 2EPASISHS 4), 10 Fi n@
mM MgCly, 25 mM NaCl, 2 mM DTT, 0.02% BSA and 3 nM FMS. The assay was run
on a 96 well plate by mixing 50uL each of Solution] and 2.5 mL of the test compounds.

The reaction was initiated with Solution2. After incubation for 20 minutes at room
temperature, the reaction was stopped with S0uL of 20% TCA containing 0.4mM of ATP.
All of the reaction volume was then transferred to a filter plate and washed with 5% TCA
by a Harvester9600 from TOMTEC (Hamden, CT). The amount of **P incorporation into
pEAy was analyzed by a Packard TopCount Microplate Scintillation Counter (Meriden,
CT). The data was fitted using Prism software to get an ICsg or K.

[00223] Compounds of the invention are effective for the inhibition of FMS.

[00224] Example 11: Rock Inhibition Assay

[00225] Compounds were screened for their ability to inhibit ROCK I (AA 6-553)
activity using a standard coupled enzyme system (Fox et al. (1998) Protein Sci. 7, 2249).
Reactions were catried out in a solution containing 100 mM HEPES (pH 7.5), 10 mM
MgCl,, 25 mM NaCl, 2 mM DTT and 1.5% DMSO. Final substrate concentrations in the
assay were 45 uM ATP (Sigma Chemicals, St Louis, MO) and 200 #M peptide (American
Peptide, Sunnyvale, CA). Reactions were carried out at 30 °C and 45 nM ROCK 1. Final

concentrations of the components of the coupled enzyme system were 2.5 mM
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concentrations of the conponents of the coupled enzyne systemwere 2.5
mvphosphoenol pyruvate, 350 mM NADH, 30 ng/nl pyravate kinase and 10 ng/m

| act at e dwbydssngersase. [ 00226] Certain conpounds of thepcmuspitsoB7sser e
found to inhibit ROCK [00227] Exanple 12: JAK3 Inhibition Assay [00228]
Conpound i nhi bition of JAK was assayed by the nethod described by G R
Brown, et al, Bioorg. Med. Chem Lett. 2000, vol. 10, pp 575-579 in the
following manner. Into Maxisorb plates, previously coated at 4C with Poly
(Gu, Al aphosphoenglpyruvae; 350 wdd ReDRL 0vig/mbopereis Koudst ened0 gginiliectaec05% and
Tween ( PBgI %’ added 2 nM ATP, 5 mM Myd 2, and a solution of conmpound in
DVBO. The r ac@%n was started vm'th JAK enzyne and the plates incubated for

60 m nut eB)OﬂZG]SO@erthﬁcdhh;&jlmas vEhe itveafionvaeRefduid idinEBRROARO L
HRP- Conj ugated 4Gl0 antibody was added, and the plate incubated for 90

m nutes al0033@ Framplgde: %Bﬁllhltm @ with PBST, 100 nmL TMB sol ution
Sul fur o WOPERI, 1 SR fibfich OF YRR &5 ABT e 000 BRI ERAT 001 o o

i s read aBrofhl) enal Bivoofatided GHem. Gpiti 2080, Ny, lpp6575f509 iRl fyBbWinknagker m ne
K; values, [00229] Conpounds of the invention are effective for the

i nhi bi ti ohlt%MaMRt@latszequw apRsecbat 3¢ vREKEOLy (R, Hilei ) Adslather 00231]

d h i.n
ad oact AR SR Bltir Lt iR Odsehind B TGRS sdedggiaTe.
Screen., §#986) (;112, ohd)a. sSORBTOAT cHR surﬁﬁwnmsooutherea&lomvﬁsl&a@teeﬁmmw
HEPES (pH 7.5), 10 mM Myd 2, 25 , nmv DTT. Final substrate

concent r a41Z¥MS ang themélatas gaybated éorcﬁO mmfll'm'ﬁ?t i(S’Cg rfeheGhatas waﬂeﬂher&wgs}ﬁﬂt m\/![ -0
Pl were carried out a

pCegﬁl:jdES(Waf Egg% 1¢EEM{~ﬁ‘bg%ﬁjégg}ge@dgg 18?’?{}%%’0" ?Srswi d?}flfefr’g‘ thoplpigipcybasy sham

Phar maci agBo@ L Eites ATRPENAT ﬂfg wab'q @fﬁ@%eﬁtvg} gk Egjl“ flo ;?JEITM%]% S@%@%}){ |‘ on of

prepared containing all of t e reage Iste ove

ATP, and ddded taadthepiarRe wrge DcubdnédEfog shothdB0thimkestA80RL. osmﬁﬁw déld
placed in a 96 weII | ate foll owed by addition of 1 mM of 0.5 nmM Ostock
cont ai ni ng- ehV @as a&iﬁﬁ@ g the reaetiorcandiibeiplate is read at 450 nm to obtain the

optlcal densities for analysis to determine K; values.

[00229] Compounds of the invention are effective for the inhibition of JAK-3.

[00230] Example 13: PDK-1 Inhibition Assay |

[00231] Compounds were screened for their ability to inhibit PDK-1 using a
radioactive-phosphate incorporation assay (Pitt and Lee, J. Biomol. Screen., (1996) 1, 47).
Assays were carried out in a mixture of 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM
NaCl, 2 mM DTT. Final substrate concentrations in the assay were 40 uM ATP (Sigma
Chemicals) and 65 uM peptide (PDKtide, Upstate, Lake Placid, NY). Assays were carried
out at 30 °C and 25 nM PDK-1 in the presence of ~27.5 nCi/pL of [y-**P]JATP (Amersham
Pharmacia Biotech, Amersham, UK). An assay stock buffer solution was prepared
containing all of the reagents listed above, with the exception of ATP, and the test
compound of interest. 15 ul of the stock solution was placed in a 96 well plate followed
by addition of 1 ul of 0.5 mM DMSO stock containing the test compound (final compound
concentration 25 uM, final DMSO concentration 5%). The plate was preincubated for
about .10 minutes at 30°C and the reaction initiated by addition of 4 ul ATP (final
concentration 40 puM).

[00232] The reaction was stopped after 10 minutes by the addition of 100uL 100mM
phosphoric acid, 0.01% Tween-20. A phosphocellulose 96 well plate (Millipore, Cat no.
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concentration 25 mM final DVSO concentration 5% . The plate was

prei ncubated for about 10 m nutes at 30C and the reaction initiated by

addi ti on wb 2406m47256P (final concentration 40 m\M). [00232CT/S200503 3860 ON Was
stopped after 10 m nutes by the addition of | OOr. 100TM phosphori c aci d,

0. 01% Tween-20. A phosphocel lul ose 96 well plate (MIIlipore, Cat

no. MAPHNOB50) was pretreated with 10O L 100m phosphoric acid, 0.01%
Tween-20 prior to the addition of the reaction mxture (10Q LtL). The spots
wer e | ef tMAPHRO@R 500w asairetrestst wih iDOwit @80mME plovspharionssdy 0s016p I wedn-2200 L

B L
vl D18l g s QR R Gnon ol Sl abSiRpL i g L2l on

versus stzodafer welidsg 20entCGytiphag: SoperdAis alyquid x¢intikatbunct OMBD (Pérkindilinet)est
compound were titrated to determne |C50 val ues. [00234 ,an'%o_unds_of t he
i nvent i onvagasided fodhe wedl Brigr te peintiliationiconinedd 4 _¢r_obftg%§‘2cg.511 oiflaticle have
descri be f enbodi nents of this invention, it is apparent that
our basi %@(@%ﬁ%@aﬁéy be altered to provide other enbodi nents which
utilize t[06233]npQongeuadckshostiigeatnf thih58%i inkibitianoversuiseandédrveslisit wi | | be
appreci ated that the scope of tm énvﬁ]nti on is to he defi ne&l b&Fét he
appended SIPHINES Herasedy PRACEPI LGS QFEHINT CSAARRAUAE NHeLe Hirgipd IRCRCTHER
represented pyyway of exanple above. CLAIMS 1. A conpound of formula (1) : X
is CHor N Yis CH, NH NR O or S5 Rl is hydrogen or Cl-6alkyl; R2 is
hydr ogen; [082334]s &lonpoundmed thy irsehiser araefdctaveyfor dreonlpbiohef PEK-1r om a 5-6
menber ed yclic. or an 8-12 nenbered bicycli.c ring;,.said aryl. .group
havi ng 0-@8 er E’QPM"' ﬁﬁ%f’e(beéﬁla'% qVngtéelrQt?l)égo‘?lmfﬁian?tﬂ?%Eévﬁ?g%&x/fg‘gn, or

sul fur;  apparent that our basic examples may be altered to provide other embodiments which

utilize the compounds and methods of this invention. Therefore, it will be appreciated that
the scope of this invention is to be defined by the appended claims rather than by the

specific embodiments that have been represented by way of example above.
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R5 is hydrogen, -Cl-6aliphatic, -CN, -OH -Q(Cl-6aliphatic), -CO2H,
-CO2(C1l-6aliphatic), -CON(R)2, -Q(haloCl-4 aliphatic), -haloCM aliphati c,
-NC2, - halogess/ 0471882, or - Cl-6aliphatic optionally substictruiseaswststo NH2; R4
i s hydrogen, hal ogen; -R -0R -SR 1, 2-nethyl enedi oxy; 1, 2-ethyl enedi oxy;
phenyl (Ph) optionally substituted with RO; -0(Ph) optionally substituted
wth RO; -(CH2)1-2(Ph) optionally substituted with RO; -CH=CH(Ph)
optionally substituted with RO; -NO2; -CN, -N(R)2; -NROC(O) RO; -NROC(S)RO;
-NRC(ON(R)2; - NRC(S)N(R) 2; - NROCOR&DAIMSRONROC(O) RO; -NRNRC(O) N(R) 2; -
NRONROCQ2RO; - (O (O RO; - C(Q CH2Q(Q RO; - C2RO; -C(Q RO; -C(S) RO; -
C(O)N(R) 27 -AS)N(R)2: -C(=NH)-N(R) 2, -OC(OQ N(R)2; -0OC(O RO; -C(O) N(ORO)
R -C(NOR) R A spupowstof fgraylaid: - S2N(R) 2; - S(O) RO: - NRSO2N(R) 2:
-NROSQ2RO; -N(OR R, -C(=NH)-N(R)2; -(CH2)0-2NHC(O R, =0, =S, =NNHR*,
=NN(R*) 2, =NNHC(O0) R *, =NNH@e2( a*%yl), =NNHSO2(alkyl), or =NR , wherein
each i ndependent occurrence Qf is selected frgm hydrogen, optionally
substituted Cl1-6 aliphati C,Rfan\( ubst i t BP ec \JEnbered heteroaryl or
het erocyclic ring, phenyl, -Q oy \% or, notw thstanding the

definition above, two independent g¢ctyrénces™Qf R on the sane substituent
or different substituents, takenHtogether with the atom(s) to which each R
group i s bound, forma 5-8-nenbered hefBrocyclyl, aryl, or heteroaryl ring
or a 3-8-XenGHrardN;cycl oal kyl ring having 0-3 heteroatons independently

selected fro i n, oxygen, or sulfur; the aliphatic group of Ris
opti onal |‘§1%§}6‘2¢1\:“%131’g§d0mm » NH2, NH(Cl- aliphatic), N(Cl-4 aliphatic)2,
hal ogen, ©Bls4ydldsphat CLallGy 0(C 1-4 aliphatic), NG, CN, CO2H, CX2(Cl-4

aliphatic), Q{halo Cl-4 aliphatic), or halo(Cl-4 aliphatic), wherein each
of these Roisdydioggn;C1-4 al i phatic groups is unsubstituted; each R* is-

s e e L TR T P
al i phatic, OH, 8-0f@ehbefeditNtring) sailVeRi gfNp HaRM,0-CaBefshional i phati c),
QAhalo Cl-4 al iinget]p%%idgr?tfy sce){ected from nitrogen, oxygen, or sulfur;
R’ is hydrogen, -Cj.galiphatic, -CN, -OH, -O(C;.saliphatic), -CO,H, -CO(C.¢saliphatic),
-CON(R)3, -O(haloC} 4 aliphatic), -haloC,.4aliphatic, -NO,, -halogen, -NR°;, or
-Cy.¢aliphatic optionally substituted with NHy;
R*is hydrogen, halogen; -R°; -OR®; -SR°; 1,2-methylenedioxy; 1,2-ethylenedioxy; phenyl
(Ph) optionally substituted with R®% -O(Ph) optionally substituted with R®;
-(CH>),.2(Ph) optionally substituted with R®; -CH=CH(Ph) optionally substituted
with R -NO,; -CN; -N(R°),; -NR°C(O)R®; -NR°C(S)R?; -NR°C(O)N(R®),; -
NR°C(S)N(R®),; -NR°CO,R°; -NR°NR°C(O)R°; -NR°NR°C(O)N(R),; -
NR°NR°CO,R°; -C(O)C(O)R®; -C(O)CH2C(O)R®; -CO2R®; -C(O)R?; -C(S)R?; -
C(OIN(R®),; -C(S)N(R®); -C(=NH)-N(R®)z, -OC(O)N(R®)2; -OC(O)R®;
-C(O)N(OR®) R®; -C(NOR®) R®; -S(O)2R?; -S(O)3R?; -SON(R)y; -S(O)R?; -
NR°SO,N(R?),; -NR°SO2R?; -N(OR?)R?; -C(=NH)-N(R®)z; ~(CHz)o2NHC(O)R®,
=0, =S, =NNHR", =NN(R"),, =NNHC(O)R", =NNHCO,(alkyl), =NNHS O (alkyl),
or =NR*, wherein
each independent occurrence of R° is selected from hydrogen, optionally substituted Ci.
aliphatic, an unsubstituted 5-6 membered heteroaryl or heterocyclic ring, phenyl,

-O(Ph), or -CH,(Ph), or, notwithstanding the definition above, two independent
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hal o(C 1-4 aliphatic), wherein each of these foregoing Cl-4aliphatic groups
is unsubstituted; and Ris hydrogen or a Cl-6 aliphatic group, optionally
subst it utwo 200¢td3750, =S, -NH , NH(C1-4 aliphatic), N(Cleéralsceisasiss) 2,
hal ogen, Cl1-4 aliphatic, OH O(C 1-4 aliphatic), NO2, CN, CO2H, CO2(Ci-4
aliphatic), Q(halo Cl-4 aliphatic), or halo(Cl-4 aliphatic), wherein each
of these foregoing Cl-4aliphatic groups is unsubstituted. 2. A conpound of
formula (11): (IDwherein Xis CHor N, Yis CH2, NRR O or S nis 0-4;, m
is 0-4; p is Qchirrdrted §f Ry, dmode sarae subls(itdeRRor dffeenhydsogentspiakei together
aliphatic;R3 is an ary ?rou selected froma 5-6 nenbered rmnocycllc or an
8

8-12 menber ed Vbﬂcyhetlatom hoo which 839l RGr S0P hisv Peydo-formet ex-dappkered

d dent | | ect f t
ubst 1t ut abl & FEERORDR: Y R PUBROT Bhart o anreRisiorily Wﬁﬁéﬂe é@-%y R7,
R5 is hydr Oge'hete‘r&{ltoﬁélﬁﬂdégéﬁdeﬁﬂy séiddted bin m@@ﬂa @ajgeﬁftﬂ{sulﬂlr, -
- C32( Cl- 6al i phatic) N2, -hal ogen, -NR2, wherein each

subst i t uttedkBplpasi grogm obR°ain cgtippdibt $Ltbstﬂat€l§leth NIptNBl4 aliphac), N(C1 4

Ilnczielrorgtnﬂglntelr\g(ﬁﬁlBB 1‘5 légé% ol gfgg 18 1¢, p(RIéIny(P C?F"hj?llpg%f OnaBIZ’y SUbSt ﬁRt ed
5. e S s i S e et
-N(R) 2; - qutm)sadpregmgals)ahp atiCNROME)INPRUPSHTIERRC( S) (R)  2; - NROCO2R0,
-NRO NRO C(e%hR% is 1n pen%gr(? y gelgcted from hydrogen or a Cy¢ aliphatic optionally substituted
with NH,, NH(C;.4 aliphatic), N(C;. aliphatic),, halogen, C;.4 aliphatic, OH, O(C;-
4 aliphatic), NO,, CN, CO,H, COy(C;4 aliphatic), O(halo Ci4 aliphatic), or
halo(Cy4 aliphatic), wherein each of these foregoing Cjgaliphatic groups is
unsubstituted; and .
R is hydrogen or a Cy.¢ aliphatic group, optionally substituted with =O, =S, -NHo, NH(Ci4
aliphatic), N(Cy.4 aliphatic), halogen, Cy.4 aliphatic, OH, O(C,4 aliphatic), NO,,
CN, CO,H, CO,(Cy.4 aliphatic), O(halo C;.4 aliphatic), or halo(C;.4 aliphatic),

wherein each of these foregoing C;.4aliphatic groups is unsubstituted.

2. A compound of formula (I):

wherein

Xis CHor N;

Y is CH,, NR°, O, or S;

nis 0-4;

m is 0-4;

pis 0-4;

R! is hydrogen or N(H)R?;
R?is hydrogen or C;.¢ aliphatic;

71



NRONROCQ2RO; - (O C(O RO; - (O CH2Q( O RO; - C2RO; -C(O RO; -C(S)RO; -
AO)N(R 2; -ASNR2; -0(0)N(R) 2; -CC(QRO; -C(ONORR -C(NORR,

- S( O 2RO;woS(6@RZs - S2N(R) 2; -S(O) RO; - NRSO2N(R) 2; - NROBORRD5/03T960R) R;
-C(=NH) -N(R) 2; or -(CH2)0-2NHC(O R, wherein each i ndependent occurrence of
R is selected fromhydrogen, optionally substituted Cl aliphatic, an
unsubstituted 5-6 nenbered heteroaryl or heterocyclic ring (provided that a
nitrogen atomin the heterocyclic ring is optionally substituted with - R+
or -C(O Réjs Matybgmuﬁtelleeted ﬁmﬁamyhgmbm@mnabthc(omn Ba]Zaybl’,n))t;re@henyl
-0(Ph), or -CH( P),_ or, t hst andi the definition a ve,

i ndependent o®iYFheHRESY A | SIGHP ﬁ@ngg%ehegqggtpmsdg cpgen VF‘? S?tsaffom

substituents, t_?(%%ﬂ %g%ﬁ N&oulbit BhdrBg AL SRtk bldbbsior et IROpEERR | S

bound, forma ed het erocyclyl, aryl, or heteroaryl ring or a
3- 8- menber ed caydhmhpkagdentlym@IMdbM@O 3 heteroat ons i ndependently sel ected

hl ogon; TR RGSRESE Sy eal’l%&asti‘c' ity B et G AL GG nuch (B

optionally sub bg d_ v
- (CH2) 1- 2( Ph) %‘E{I\? gnai l'y su Ag%tut ed V\nwﬁﬁ%hpé;h@h kubélﬂ?%ﬂ?%%?%oﬁ%?y

substi t ut ed vmaihphm carthd@is opﬁ?ml;ally I‘dﬁ&)rﬁteperﬁd@ﬁﬂ}/ Q@Reed by NROEEISPRYH?;

RO Fd AN G UEE B TR Gy 0
SONAZ SN e O S AN B S, ON

- NROSO2RO; - N-@ ;. z(fﬁl opitinalNsBpituted GHR)KD; 2BHECENRD), optignaliBsubshinggt ,
zﬁﬁﬁf%é’epzﬁﬁsﬁ PBoch el SRk Eﬁi@pz“““ﬁ%°%&§%ﬁymﬁh>§@%ﬁ‘;ﬂ5' “
het or ocycli ¢ AR IO MR AR RN D AR e PN s ngy ¢ he
def i ni tion aboVeINRYCOIRHEO@NEOIRY; -C(O)CHZC(O)R° -COR®; —C(O)R° -C(S)R®; -
 C(O)N(R®)z; -C(S)N(R®)2; -OC(O)N(R?)z; -OC(O)R®; -C(O)N(OR?)R®;
-C(NOR®)R®; -S(0):R?; -S(0)3R°; -SO;N(R); -S(O)R®; -NR°SO;N(R);
-NR°SO,R?; -N(OR®)R®; -C(=NH)-N(R°),; or -(CHz)oNHC(O)R®,
wherein each independent occurrence of R® is selected from hydrogen, optionally
substituted Cy.¢ aliphatic, an unsubstituted 5-6 membered heteroaryl or
heterocyclic ring (provided that a nitrogen atom in the heterocyclic ring is
optionally substituted with —-R* or -C(O)R”, wherein R* is (Cy¢alkyl), preferably
(C1.4alkyl)), phenyl, -O(Ph), or -CH(Ph), or, notwithstanding the definition
above, two independent occurrences of R°, on the same substituent or different
substituents, taken together with the atom(s) to which each R° group is bound,
form a 5—8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered
cycloalkyl ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur; |
each R* and R® is independently hydrogen; halogen; -R°; -OR°; -SR®; 1,2-
methylenedioxy; 1,2-ethylenedioxy; phenyl (Ph) optionally substituted with R®; -
O(Ph) optionally substituted with R®; -(CHy)12(Ph) optionally substituted with R®;
-CH=CH(Ph) optionally substituted with R°; -NO,; -CNj; -N(R°);; -NR°C(O)R®; -
NR°C(S)R?; -NR°C(O)N(R®),; -NR°C(S)N(R®),; -NR°CO;R°; -NR°NR°C(O)R®;
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occurrences of R on the sane substituent or different substituents, taken
together with the aton(s) to which each R group is bound, forma

5- 8- nenbewedodwiersecycl yl , aryl, or heteroaryl ring or ac3a82esnbased

cycl oal kyl ring having 0-3 heteroatons independently selected from

ni trogen, oxygen, or sulfur; an aliphatic group of Ris optionally
substituted with NH2, NH(Cl-4 aliphatic), N(Cl-4 aliphatic)2, halogen, Cl-4
al i phatic, OH O(C 1-4 aliphatic); NO2, CN, CO2H, CQ2(Cl-4 aliphatic),

QO hal o C1-4 al NN?NR°CXO)N(TR°5@LNRQNR°@®§MaC(CQ)X}(O\)R‘Er -€(0)EaLHOMR; -hese

foregoing Cl-4 aliphatic groups is unsubstituted: each R* is mdependently

sel ected fromGQHodetO)B’; £ GRS -GPDPUBI c-CESINGT: FGEIDSNR Vb ed with NH2,

1al 1 phat | o RO ‘?@oéﬁ%k%z CRONGR BRaTTOYORR el s B, SPBRG: o),
or hal o(Cl1-4 agt)?ﬁgﬁ (d\ﬁ{er SSQ?N(S of,. IN18%e),Ro/ @g@mm@lc@mq j-phatic

groups is unsu and’ rogen or a Cl i phat'i ¢ group,

optionally suns(qa%#t(e:d{z% N{G@))RQ&O - AHZNNHR CENNE ) p BAINHQ(O)R(,C1- 4
al i phatic)2, halogen, Cl-4 aliphatic, OH, ]Sgg 1-4 aliphatic), NO2 CN,

CORH, CO2(Cl- & falkyl), sez@m al F¥RatWhefeinor  hal o( C1-4 al i phati c),

The. conpaui "REBURET o Tt ap R el d o PoRsool fuig RSkt i,
hydr ogen or Clah@h@tﬁd()bh ﬁﬁubﬁltm&iscmﬁ@mbe@a bbbt Geterdehlic Shf, phenyl,
-Q(Cl-6aliphatic -C2(C1-6aliphatic CON(R) 2, -hal ogen, or -NR2,

wher ei n each s@&éltl) tont a(BHn{Pbbsﬂf{ n@iwﬂbﬁta@@n&ﬂ%epﬁafﬂm&%abwm twg TegapRRGRAL | v

fngl acl:eg b?’/re'[] ﬁ(gl??%iﬁgrli} @ﬁ orizthlggflw; lrgdli)] eg?( 91: H‘aﬁe?&@g% en&a a(f(gl? 'E'(fglefhlgi* -OR;
substituted wiim Re at%@))toOWhhéhn%liéhy Rgugﬁiu'pt 1t 8eun, tf@)rﬂﬁoa S-Q%Qﬂlﬂerg& Ph)
optionally substituted with optionally substituted with RO;

-CN;, -N(R) 2; -INROGHO]¥RDaryl, NR@@@ZRf)yl rm@(oi))a@-@-@@@)'ﬂ@cd c Yoty ring(h@yirg;0-3
-AONR 2 _h%c:e(rc%tyl(n@n%depé%%r |?eczl.écte:d from nitrogen, oxygen, or sulfur;
an aliphatic group of R° is optionally substituted with NH,, NH(C;.4 aliphatic), N(C;4
aliphatic),, halogen, C;4 aliphatic, OH, O(C;.4 aliphatic), NO,;, CN, COH,
COy(C14 aliphatic), O(halo Cj.4-aliphatic), or halo(C;.4 aliphatic), wherein each of
these foregoing C;.4 aliphatic groups is unsubstituted;
each R" is independently selected from hydrogen or a Cy.¢ aliphatic optionally substituted
with NH,, NH(C;.4 aliphatic), N(Cj.4 aliphatic),, halogen, Ci.4 aliphatic, OH, O(C;.
4 aliphatic), NO,;, CN, CO;H, CO,(C;.4 aliphatic), O(halo Cy4 aliphatic), or
halo(Cy.4 aliphatic), wherein each of these foregoing Ci4 aliphatic groups is
unsubstituted; and
R is hydrogen or a C;¢ aliphatic group, optionally substituted with =0, =S, -NH3, NH(Cy4
aliphatic), N(C,.4 aliphatic),, halogen, Cy_4 aliphatic, OH, O(C;.4 aliphatic), NO,,
CN, COzH, CO4(C1.4 aliphatic), O(halo Cy.4 aliphatic), or halo(C;.4 aliphatic),

wherein each of these foregoing C;.4aliphatic groups is unsubstituted.
3. The compound according to claim 2, wherein:

Y is CHy, NR, O, or S;
R? is hydrogen or Cy.¢ alkyl;
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-S(O 2R0; -S2N(R)2; -S(O RO; or -NROSQ2RO; or two hydrogen atons bonded to
the sanme carbon atom are replaced by =O wherein each i ndependent

occur r enowoebodR4rsesel ect ed from hydrogen, optionally sweostistens®ssil- 6

al i phatic, an unsubstituted 5-6 nenbered heteroaryl or heterocyclic ring,
phenyl, -Q(Ph), or -CH2(Ph), or, notw thstanding the definition above, two
i ndependent occurrences of R, on the sanme substituent or different
substituents, taken together with the aton(s) to which each RO group is
bound, f &rs Aydrogenyedhatiphhtivet@N oS |-OI(C:.qutiphaticdr-ObeHe rc@r(h saliphgtiar  a

3-8-menbered cycl oal kyl ring hayi - 3 het er oat ons, ] ndependent | | ect ed
from ni t r ogen,"CON(Eeh; -hglogepy qry] Qgr‘i"q%?ﬁ"bﬁ%fﬁis gﬂftB@Bfe(ﬂos OPSO?BBF‘\{B%E‘FFS/ ©

substituted wi - - ' ' . N(Cl-4 aliphatic)2, hal , Cl-4
al i phati c, m,cta%’(’gﬁ%‘-’%mél(aﬁ%ﬁfﬂ’@tli?clg??’%gf%)”h\l, (COZH, cog( C1- 4) al i pha? ?ﬁ{' ,
wher ei n @aghRORY hebR’ far@gehd@tiChalbgal;i-RRAOR’; gSRYA-isetbyitnaiiay, ¥,2-

substituted with hal ogen; and R iIs hydrogen or a Cl-6 aliphatic_group,
optional Iy sutsshylenedisdyupheny=@h) eptionafipsubstipyted withdy &@P?eyt}owlm- 4

al i phatic)2, ha N, ..Gl-4o. alAphat i, = [ J: 6.0 _gyy_ CN,
C2H, CO2(Cl- zf“éﬁ?%‘ﬁ%ﬁ%ﬂwgﬁ li'zkpl@é)@&?a%?lg{Sr?g%%tﬂ?egrdggg?ﬁg@gl—- 4a }l)phati C
groups is optigfshdlly sbbshicdutigdRW-CN; HE(Regg INRAC(OYRE; QORTOO4RF; according to
any one of clainms 1-3, wherein Rl is hydrogen. 5. The cor‘rpound according to
claim2 or cl aC@K;HM@DBf;HCQJzRfS-Q(@BB‘I%!ZC(@.N(RHE; CHAEDNB DacEBr@RG t o

claims 16 whstene i PORESEe s on ESTBR s e ot alods &l Bor ai ng
oY 2%, o o e o, 1 St acor i Lo any
cl ai ms l-xﬂheruilneaai igndépdn_sieﬂﬂlascdﬁcncéloéRé tngetacodl faom dwdl?qggh,tqptiaggllyone )c/)f ° 0
g: :: g §|L_: }_8, mggtgingdglgs gligl:lati]é,zén Jgs%bgtﬁlr;[}gg%%j m%ﬁl ere Ihre]:gercga?ylaoqy one Of‘
heterocyclic ring, phenyl, -O(Ph), or -CH,(Ph), or, notwithstanding the definition
~ above, two independent occurrences of R°, on the same substituent or different
substituents, taken together with the atom(s) to which each R° group is bound,
form a.5-8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered
cycloalkyl ring having 0-3 heteroatoms independently selected from nitrogen,
-, oxygen, or sulfur;
an aliphatic group of R° is optionally substituted with NH, NH(C;.4 aliphatic), N(Ci.4
aliphatic),, halogen, C;.4 aliphatic, OH, O(Cy.4 aliphatic), NO,, CN, COzH,
CO,(C14 aliphatic), wherein each of these foregoing C;.4 aliphatic groups is
optionally substituted with halogen; and
R is hydrogen or a C;¢ aliphatic group, optionally substituted with =0, =S, -NH,, NH(C;.4
aliphatic), N(C;.4 aliphatic),, halogen, Cy_4 aliphatic, OH, O(Cj4 aliphatic), NO,,
CN, CO,H, CO,(Cy.4 aliphatic), wherein each of these foregoing Cj.4aliphatic
groups is optionally substituted with halogen.

The compound according to any one of claims 1-3, wherein R! is hydrogen.

4
5. The compound according to claim 2 or claim 3, wherein R!is N(H)R®.
6 The compound according to claim 5, wherein R? is hydrogen.

7

The compound according to any one of claims 1-6, wherein if X is CH, then Y is

not CH,.
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13. The conpound according to any one of clainms 2-10, wherein p is 0. 14.
The conpound according to any one of clains 1-10, wherein R4, R6, and R7
are each wodegandset | y hal ogen; Cl-4 aliphatic optional lpgTasbeisiosrssed with
hal ogen; -OR -CN, -N(R)2; -NROC(O RO; -NROCOQ2RO; or two hydrogen atons
bonded to the sane carbon atom are replaced by =0. 15. The conpound
according to claim 14, wherein R4 and R6 are Cl-6 al kyl or hal ogen. 16. The
conpound according to claim15, wherein R7 is halogen, -CN, Cl-6 al kyl, C1-
al koxy, -8N(R) Zrhe@onpbudd fmbatihkto anylne of hkimno bjowhereacX¥ads Mi.ng t o any one of

clainms 1-16, wherein R3 is ap aryl gro | ected. f - menb d
monocycl i% haﬁhﬁ’&ogmgu%f‘@%g?%wzaqy%ﬁ’ég’gﬁ%gtﬁieﬁﬁ?g"glar@g}nggs r(r)rﬁ1 nﬂ (raogen,
oxygen, gpd Sjﬁei&%ﬂﬁ%}ﬁﬁ@b&oﬁﬁﬁ@t@ﬁ@%ﬂe%%ﬁh@IW%E}eﬁ{‘quNﬁ? is optionally

repl aced by R7. e conpound according to claim17, wherein R3is a 6
menber ed et erfiaropimpgnodigcchedingity dnyomef glaimo ), Whereinomtivfs. 19. The

conpound i t i 8, . wh i N - idyl..20. Th d
cccor di g2 o Al SOFpOBR EiCATHES £ SERE RS k0L BRI DER, hal ogen O
NRO, N, 18: ( C HrRofljoRh@hdcordin®to 4a dhedlf kMmO PLIOORAEI R%L&h)%t ituted with

-NR2. 21. The conpound according to claim20, wherein R5 is Cl-6 alkyl
opt i onal |1¢. subBteidontpedndvracrding R) ary, onef clpiias dd@pwbeginalc & digRt&ecl ai m 21

or "3 havieAg! PHEPSFHBY bepaeRa i PRt R G B B O R ai m 1.
o119, e e K Plogt; (ncQoleel fop e oA sheaid 1o Lo
1-1 1-2 ZXaiboaratorl afe replaced by =O.

15.  The compound according to claim 14, wherein R* and R® are Cy.6 alkyl or halogen.

16. The compound aécording to claim 15, wherein R’ is halogen, -CN, Ci.¢ alkyl, Ci

- alkoxy, -N(R),, or Cy.4 haloalkyl.

17.  The compound according to any one of claims 1-16, wherein R?is an aryl group

selected from a 6-membered monocyclic having 0-3 heteroatoms independently selected

from nitrogen, oxygen, and sulfur whérein each substitutable position of R? is optionally

replaced by R’.

18. Thé compound according to claim 17, wherein R? is a 6 membered heteroaryl

group having 1 or 2 nitrogen heteroatoms.

19.  The compound according to claim 18, wherein R? is 2-pyridyl.

20.  The compound according to any one of claims 1-19, wherein R®is hydrogen,

halogen, OH, NR°®, CN, O-(C;.¢ aliphatic), or Cy.¢ alkyl optionally substituted with -NR,.

21.  The compound according to claim 20, wherein R’ is C1.6 alkyl optionally

substituted with —-N(R),.

22.  The compound according to claim 21 , wherein R’ is -CN or H.

23.  The compound according to either of claims 2 or 3 having the formula (I-a):
H

\
N
N
AN \Q'?SQX/\\
N Y

R3
1-a.

24. A compound according to claim 1, having the formula (I-b) or (I-c):
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26. A pharmaceutical conposition conprising: a conpound according to any
one of clains 1-25 or a pharnmaceutically acceptable salt thereof, and a
phar macewbdeaddos7mecept abl e carrier, adjuvant, or vehi clper/iRZ00sHBB30
conposition of claim26, further conprising an additional therapeutic agent
sel ected fron1a chenot her apeuti c or anti-proliferative agent, a treatnent
for Al zheinmer's Disease, a treatnent for Parkinson's D sease, an agent for
treating Miltiple Sclerosis (M5), a treatnment for asthma, an agent for
treating schizophrepja, i-inflammatory ag nonodul at ory or

|nnunosuppre55|vq¢ag§n Ot r gphc f aciy or ating

cardi ovascul ar , djeat/Qg estr ﬁ e dpsorders,
anagent for tm QY |iver 'di seaBe, &g¥nt"N‘or treafling dd b d di sorder
or an agent for tr ating an i mmunodefi ci ency |di sorder. 28. A method of

i nhibiting FLT-3N , C-KI'T, PDGFR, JAK, ub-fam |y of protein kinases
(e.g., PKA, PDK, Up7956K- | and -2, and PKB) , GSK, SRC, ROCK, and/or

SYK ki nase activity in a biol ogi cal sanple or a patient, conprising the
step of contacting sai dl-bi ol ogi cal sanple or said patl-ent with: a) a

conp05|t|on accordlng to cl aj.m 26; a conmpound ac ord ng .t o anpy one of
claims 125, JMeLOBPAFA%AQIFIBEIq ‘S}mgbl:’e APNSAULHOMPOHRS 18 ec%éfmf‘ﬁgyrret hod

of claim he met hod conprises inhibiting FLT-3 activity. 30.
The nethé%ﬁg%&ﬁﬁﬁﬁhgg%, wherein the nethod conprises inhibiting c-KIT
activity. 31. The i i
inhibiting FLT-R§ 32 The ne{hoo X ‘ / erein

t he met hod conpq!é s i nhi B gém§§> actlvy;& . A NE =0 treating or
| esseni ng tthseverlty of a di of coHeN'ti'nn selected fr ergic

di sorders, proliflerative disorders, autoi muneldi sorders, conditions

associ at ed wi t N organ transpl ant, i nf | ammat o sorders, imunologically
nmedi at ed di sorderg/ or destructive bone disor , conprising the step of
adm nistering to said
I-1 I-2
HN HN | —~
N N B ”
/Q_\<N H "N/\\ /Q NC 'N\\/O ‘
HoN™ N H H
N™™ N™
l - l
I-3 and 1-4.
26. A pharmaceutical composition comprising:

a compound according to any one of claims 1-25 or a pharmaceutically acceptable
salt théreof,

and a pharmaceutically acceptable carrier, adjuvant, or vehicle.

27.  The composition of claim 26, further comprising an additional therapeutic agent
selected from a chemotherapeutic or anti-proliferative agent, a treatment for Alzheimer's
Disease, a treatment for Parkinson's Disease, an agent for treating Multiple Sclerosis
(MS), a treatment for asthma, an agent for treating schizophrenia, an anti-inflammatory
agent, an immunomodulatory or immunosuppressive agent, a neurotrophic factor, an agent

for treating cardiovascular disease, an agent for treating destructive bone disorders, an
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patient: a) a conposition according to claim26; or b) a conmpound accordi ng
to any one of clainms 1-25. 34. The nethod of claim 33, conprising the
further swepo@iosathei ni stering to said patient an additi eqalusbdvsnapsatic
agent selected froma chenot herapeutic or anti proliferative agent, a
treatnment for Al zheiner's Disease, a treatnent for Parkinson's D sease, an
agent for treating Miultiple Sclerosis (M5S), a treatnent for asthma, an
agent for treating schizophrenia, an anti-inflanmatory agent, an

i nMmunonodigkatfor freaiingiliver dissaspparespentfer againtg a Hlooddisotdenphian agent far , an

agent for treati nIgmglar i_ovascyl| ar, di sease, an agent for treating

dest r uct i HR8UPS AR IAILBPRGicency disgileht for treating |iver disease, an agent
for treatisa 3 bhaads 6 sHisihe MIT.8NFRGCRIKIOPICER! YAL, AGE SIEAAATY o1 ency
di sorder, wherein: said aoll |t%onal t herapeutic agent is appropriate for the
di sease Loy kiness alg., RENs FRKap0°t-brad Lherdl bJ@‘DKgé?& JIRGQIEKst er ed

t oget her wi.th i,d .conposi ti ! i ngle d f t el
sai'd comgBI SRk AGBAAEISHY 3 A pelgkal QBCBGe PR s TS Mo RO B ol &l m
34, wher &ioftabhify i@ 8RSt sBBpRUrefafphastGaneer, Al zhei ner's disease,

restenosis, angiogenesis, glonerulonéephritis, cytonegal ovirus, H'V, herpes,
psoriasi s, ateresvipesition sccaflingée tlaim 36; etut oi nrune di sease, a viral

infection, a ur odegener at i v.e di sorder .di i ith
Lhymoeyte anond dererogRe aorife fo A ditor shifls 3 Bha BRARSLANERY LT (| i
34, wher egicaeﬁtmﬂe giis@eref.i S sel ected from hemat opoi etic disorders, in
particul ar, acute-nyel og;lnous | eukem a (AML), acute-pronyel oc%ﬁti c .l eukem a

(APL), ard¥- acuthe methpd ok giaine 28 cvhapin 4hg methpd compriggsdnhipt 3 @Ftyit- 34,

wherein t di i I i r ; Qi C Or
fype | hyier sen Rrubf o Bl pR i d AR CERRANA AR ERIFuRiS, o
t ranspl argl.r ej Hetmethod of elhim 28y whigeinakd mdihod @smprisdsanhibitmigdIalr-8 andt i s,
anmyotrophic | ateral sclerosis, and nmultiple sclerosis, neurodegenerative
di sor der <-ELERCtREYFani | i al

32.  The method of claim 28, wherein the method comprises inhibiting JAK-3 activity.

33. A method of treating or lessening the severity of a disease of condition selected
from allergic disorders, proliferative disorders, autoimmune disorders, conditions
associated with organ transplant, inflammatory disorders, iinmunologically mediated
disorders, or destructive bone disorders, comprising the step of administering to said
patient:

a) a composition according to claim 26; or

b) a compound according to any one of claims 1-25.
34.  The method of claim 33, comprising the further step of administering to said
patient an additional therapeutic agent selected from a chemotherapeutic or anti-
proliferative agent, a treatment for Alzheimer's Disease, a treatment for Parkinson's
Disease, an agent for treating Multiple Sclerosis (MS), a treatment for asthma, an agent for
treating schizophrenia, an anti-inflammatory agent, an immunomodulatory or
immunosuppressive agent, a neurotrophic factor, an agent for treating cardiovascular
disease, an agent for treating destructive bone disorders, an agent for treating liver disease,
an agent for treating a blood disorder, or an agent for treating an immunodeficiency
disorder, wherein:

said additional therapeutic agent is appropriate for the disease being treated; and
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anyotrophic | ateral sclerosis (FALS), as well as in solid and hemat ol ogi c
mal i gnanci es such as | eukem as and | ynphomas 38. The nethod of claim 34,
wherei n twe 20icsaase i s a proliferative disorder or cancecr/id3%ostbmsseet hod
of claim 38, wherein the cancer is pancreatic, prostate, or ovarian cancer.
40. A conpound according to claim1l, wherein said conpound is selected from
the group consisting of 1-5 1-61-7 1-8 1-9 1-10 1-11 and 1-12. 4 1. A
conmpound of forrmula (I11)(H) wherein Ring Ais a 3-8 nenbered saturated
car bocyclic risag, adRitmathfapeutﬁz- Seneishdmiuisteredipgathet with paid icomipbsitismbaur at ed

rin,V\,hereinRin het t

ni t?ogen, oxygena %lsf‘%ﬁ r%e?rgsre%%a%psﬂbrrﬁ%%ﬁgndent ltﬁﬁsgl ECt Inqlﬁﬂ':les 0- 4;

mis 0-4; pisO a r%.ﬂshydrogen R2 is hydrogen or ClGaIiphatic; R3 is
r

an aryl group se om a 5-8 menbered nonocyclic or an 8-12 nenbered
bi cycli ¢ 35i ng; Tlsamihcaigﬂ clgino®p Wimmn@leodls%ah@ﬁéﬁbahedﬁmm palspl Adeieimer's

selected fromnitrogen | h I,t ut abl

posi ti on B§cae3 TSENGHE; a&ﬁ%ﬂgfx“geshsngﬂﬁnff’&@ i I R é:vélalsstl‘jl@f\%z'}l % i g

hydr ogen, é)sbﬁaslﬁﬁih'efm@l%f&ls albPbcia, gﬁtauto%ﬁﬁm@ﬂisbﬁaai izl infeGlBita
-C2(Cl-6al i phatic

neurodegeneratlve disorder, a disorder associated with thymocyte apoptosis, or a
prohferatlve disorder.

36.  The method of claim 34, wherein the disease is selected from hematopoietic
disorders, in particular, acute-myelogenous leukemia (AML), acute-promyelocytic
leukemia (APL), and acute lymphocytic leukemia (ALL).

37.  The method of claim 34, wherein the disease is selected from immune responses
such as allergic or type I hypersensitivity reactions, asthma, autoimmune diseases such as
transplant rejection, graft versus host disease, rheumatoid arthritis, amyotrophic lateral
sclerosis, and multiple sclerosis, neurodegenerative disorders such as Familial
amyotrophic lateral sclerosis (FALS), as well as in solid and hematologic malignancies

such as leukemias and lymphomas

38.  The method of claim 34, wherein the disease is a proliferative disorder or cancer.
39.  The method of claim 38, wherein the cancer is pancreatic, prostate, or ovarian
cancer.

40. A compound according to claim 1, wherein said compound is selected from the

group consisting of

78



-CON(R) 2, -NO2, -halogen, -NR2, wherein each substitutable position of an
aliphatic carbon is optionally and i ndependently replaced by hal ogen or
NH2; R7 iwohatengerss - R, -OR, -SR, 1, 2-net hyl enedi oxy; 1p2Taishylsesmsde oxy;
phenyl (Ph) optionally substituted with RO; -0(Ph) optionally substituted
with RO; -(CH2)1-2(Ph), optionally substituted with RO; -CH=CH(Ph),
optionally substituted with RO; -NO2; -CN, -N(R)2; -NROC(O RO; -NROC(S)RO;
-NRC(O)N(R) 2; - NRC(S)N(R)2; -NROCO2RO; -NRONROC(O) RO; -NRONROC(O N(RO 2;
- NRONROCOZRO; -C(OQ C(OQ RO; -C(OQ CH2C(O RO; - C2RO; -C(O RO; -C(S)RO; -
AONR 2 -CSN(R2; -O(QNR 2; -CC(OQRO; -C(ONORR -CNRR
-S(O) 2R0; -S(O)3RO; -SA2N(R)2; -SHO RO; -NRSGZN(R)2; -N RO; -N(OR) R,
-C(=NH) -N(R)2; or -(CH2) o-2NI—’JQ$Q 0, wherein each in \I/ht occurrence of
R is selected from hydrogen, \ey onal Iy substituted éG aliphatic, an
unsubstituted 5-6 member a roaryl or heterogys ing (provided that a
nitrogen atomin the-hgtt Yelic ring is optuz,'g/ substituted with - R+
or -C(O R+, wherein |§: (Ci-6al kyl), preferdbly (Cl-4alkyl)), phenyl,
-0(Ph), or -CH2(PHY, Or, notw thstanding theﬁgjinition above, two
i ndependent occur«ences of R on the sane sulist/ituent or different
substituents, takénutoget her with the atoms ml ch each R group is
at

bound, forma 5-'8-ne ed heterocyclyl, aryl, eteroaryl ring or a
3-8-nenbered cycl oal Jri ng having 0-3 hetero i ndependently sel ected
fromnitrogen, oxygen, or sulfur; each R4 and R6 is independently hydrogen;
hal ogen; -R, -OR -SR, 1, 2- rret hyl enedi oxy; 1, 2-ethyl enedi oxy; phenyl (Ph)
optionally substituted with - Q(Ph) optlonal x;substltuted wi th RO;
-(CH2)1-2(Ph) optionally substituted with RO; CH(Ph) optionally
substituted with RO; -NO2; -CN, -N(R)2; -NROC(O)RO - NROC( S) RO;
-NRC(O0) N(R) 2; -NRC(S)N(R)Z; - NRO RO; - NRONROC(O) RO; -NRNROC(O) N(R) 2;
-NRONROCOZRO; - (O C(O RO; -C(O.CHIM O RO; - CO2RO; -C(Q)R, -GS R
-QON(R 2; -SNR2; -C(= \/—jN(R)Z \)

e @l

S E ’
ﬁp T
S , HH

e NNy

\ b/

HH == Hat 7 N
N
i, | —

19 1-10

I-11 and I-12.
41. A compound of formula (III)
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-OC(ON(R) 2; -OC(O RO; -C(ON(ORO) R -C(NORO) RO; -S(0) 2R0; -S(O 3RO;
-S2N(R)2; -S(ORO; -NRS2N(R)2; -NROS2RO; -N(OR R, -C(=NH)- N(R) 2;

- (CH2) O 2MBIG(6gy*R56=0, =S, =NNHR*, =NN(R*)2, =NNHC(0)R PcTAINDIEO2{sad kyI ),
=NNHSQ2( al kyl ), or =NR*, wherein each i ndependent occurrence of Ris

sel ected from hydrogen, optionally substituted Cl1-6 aliphatic, an
unsubstituted 5-8 nenbered aryl, heteroaryl or heterocyclic ring, phenyl,
-Q(Ph), or -CH2(Ph), or, notw thstanding the definition above, two

i ndependent occurrences o zR Fé’n t he same substituent or different
substituents, taken toget t whi ch each R group is
bound, forma 5-8- nenbege \k( dé heteroaryl ring or a

3- 8- nenber ed cycl oal kyl r| ng i ng ' Re)ndependent |y sel ect ed
fromnitrogen, oxygen, or sulfury 8 'iRﬁroup of Ris optionally
substituted with NH2, NH(Cl-4 gfi ph 'c), N(C al i phatic)2, halogen, Cl-4
aliphatic, OH O(C 1-4 aliphatic), N2 , CO2H, CO2(C1-4 aliphatic),
Q(halo C1-4 aliphatic), or halo(Cl-4 zﬂlilbhati c), wherein each of these

f or egoi ng)¥ feleid aliphatic groups is unsubstituted; each R* is independently
sel ected trom hydrogen or a Cl-6 aliphatic opti onal |y substituted with NH2,
NH( C1- 4 szQIAaltslacs)S ndefGkredl satumtbﬁtmbbx?ychbailnggen Cl-4 aliphatic, OH 0O(C 1-

gr a'h'alog? deoén%mee)ber é%cf% 85%11%15 hat' S\&E?rﬁﬁl 1%1@33@ CBJ%ZE: ﬁ)’

groups i %el&é?@d’!&ﬁg h{dé ﬁ}{]%l&téc?frgﬁﬁqﬁ@ y nQ;r sifad;i phatic group,
optional |y substitut =S, - NHZ, 14aI|phat|c) N(Cl-4

al i phatl X & CHairdgen, Cl 4 aliphatic, C]—I O(C 1-4 aliphatic), NO2, CN,
COéé1 1CI§ %p atl , (halo C1-4 aliphatic), or halo(Cl-4 a|lphatIC)

V\,her e| n i or egoi ng Cl-4aliphatic groups is unsubstituted. 42.

The conpguR@d-@ccording to claim4 1, wherein: R2 is hydrogen or Cl-6 alkyl;

R5 i s hydrogen, -Cl-6aliphatic, -CN, -OH, -O(Cl-6aliphatic), -CORH,

-Cx2(C1- Gnlls(ibﬁatlc) -OON(R) 2, -halogen, or -NR2, wherein each

subst i tutpailgloc_e4_posi tion of an aI i phatic

R!is hydrogen;

R?%is hydrogen or Ci.¢ aliphatic;

R? is an aryl group selected from a 5-8 membered monocyclic or an 8-12 membered
bicyclic ring; said aryl group having 0-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur wherein each substitutable position of R? is optionally
and independently replaced by R’;

R’is hydrogen, -C;.¢aliphatic, -CN, -OH, -O(Cy.¢aliphatic), -CO,H, -CO2(Cy.¢aliphatic),
-CON(R®),, -NO3, -halogen, -NR°,, wherein each substitutable position of an
aliphatic carbon is optionally and independently replaced by halogen or NHy;

R’ is halogen; -R°; -OR°; -SR°; 1,2-methylenedioxy; 1,2-ethylenedioxy; phenyl (Ph)
optionally substituted with R® -O(Ph) optionally substituted with R®
-(CH,)1.2(Ph), optionally substituted with R°; -CH=CH(Ph), optionally substituted
with R®% -NOy; -CN; -N(R®),; -NR°C(O)R®; -NR°C(S)R®; -NR°C(O)N(R®),; -
NRC°C(S)N(R°),; -NR°CO,R?; -NR°NR°C(O)R®; -NR°NR°C(O)N(R®),; -
NR°NR°CO,R°; -C(O)C(O)R?; -C(O)CHC(O)R®; -CO,R?; -C(O)R?; -C(S)R®; -
C(O)N(R®)z; -C(S)N(R®)2; -OC(O)N(R®)2; -OC(O)R?; -C(O)N(OR®)R®;
-C(NOR®)R®; -S(0),R?; -S(0)3R°; -SO2N(R®); -S(O)R?; -NR°SO2NR);
-NR°SO,R°; -N(OR®)R®; -C(=NH)-N(R°),; or -(CH;)o-,NHC(O)R®,
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carbon is optionally replaced by hal ogen; each R4, R6, and R7 is

i ndependently hal ogen; -R -0R -SR 1, 2-nethyl enedi oxy; 1, 2-

et hyl enedivoxyos/@amseyl (Ph) optionally substituted wth RO/useBR}7830
optionally substituted with RO; -(CH2)1-2(Ph) optionally substituted with
RO; -CH=CH(Ph) optionally substituted with RO; -CN, -N(R)2; -NROC(O) RO;
-NROCO2R0; -C(OCH2C(O RO; -CRRO; -C(0)R, -C(ONR?2;, -OC(ONR)Z2;

-OC(O RO; -S(O 2R0; -S2N(R)2; -S(ORO; or -NROSO2R0; or two hydrogen atons
bonded t avlidi€in 2acteindaendentaicomraice of B iawidtdiyfrorhydtogemiaptienally i ndependent
occurrence of RO is selected from hydrogen, tionally substituted Cl1-6
aliphatic, an Sll}h%mlé@tiiq1mtaéﬁh%1°6mh\é‘?§ﬁb?téﬂlteﬂétég’ﬁﬁ‘gﬁlfed&eteﬁ%@r%cycI ic ring,
phenyl , -Q Ph) P : : i L L above, two
i ndependent oché3 tt.le(r}éceyr? gg gl ng?ﬁ]ﬁvﬁfg% ﬂﬁg%\@gﬁh g{l}%lé ?ﬁh&@ %tteg(%&bg(ls %‘?%?;e nt
substituents, dpakesly agetifaexd witi ARt tie-CLOMRT, syhetedn Riliic (Crealikyl) Pprgfecaly | s
bound, forma 5-

8- menber ed het erocyclyl, aryl, or, het | .ri.
B marbar ot A aHURTIRy PR hg HEDY ) - EHEPHE b o B e DE RERER o6l et ed
fromnitrogen, v ; i ti R ] i [
Subeti tut g w ARG B indpeidtst o ibns POl hEGRI AR sBhodfiont gORIERAE Y )
aliphatic, OH suBftfudntd, tatenRB@thes withNGR atoils) 10GRHch EXR(RC1grdupisitphad c) ,

wherei n each of these foregoing Cl-4 aliphatic groups is optional I%
substituted wiformad-Sgeambesgtthaterogydhyldiyl en heferoarydring ogjai Soramamebegbup,

optionally substjt i =0~ F - o i i L NCCL- 4
al i phatic) 2, hcgflaoé‘gﬁ?g&%@{\nﬁ%‘n‘é? .Bp%%%fe?%}“%?%nﬁ@He%ﬁg ﬂl"%i "IREZ” on,
C2H, CO2(Cl- boxafeeplvatsilgyr; wherein each of these foregoing Cl-4aliphatic

groups is optional Ly substituted wth hal ogen. 43. The conpound according
to eit hereagh Rcnd Rs 1vindepsnderply hideegsnhatoges; ar@BemSRia1.2The conpound

Ceoran b3 15 SRS SbeelctMedi ERE Br R infl s JiEreTpoLNS
accordi ng to apgphyoptiedallylsabdtButdd with, RWHETR)(Rh)icpticnallylsubstituted with R®;
-CH=CH(Ph) optionally substituted with R®; -NO,; -CN; -N(R°),; -NR°C(O)R°; -
NR°C(S)R?; -NR°C(O)N(R®); -NR°C(S)N(R®)y; -NR°CO,R°; -NR°NR°C(O)R®;
“NR°NR°C(0)N(R®); -NR°NR°CO,R?; -C(0)C(O)R®; -C(O)CH,C(O)R?; -
CO2R?®; -C(O)R?; -C(S)R®; -C(O)N(R®)z; -C(S)N(R®)2; -C(=NH)-N(R®)2,
_OC(O)N(R?),; -OC(O)R®; -C(O)N(OR®) R®; -C(NOR®) R°; -S(O):R®; -S(O);R°;
-SO;N(R®),; -S(O)R®; -NR°SO,N(R),; -NR°SO,R°; -N(OR*)R®; -C(=NH)-
N(R®),; -(CH2)o.NHC(O)R?, =0, =S, =NNHR ", =NN(R "), =NNHC(O)R ",
=NNHCO,(alkyl), =NNHSO,(alkyl), or =NR", wherein

-

each independent occurrence of R° is selected from hydrogen, optionally substituted Ci.¢
aliphatic, an unsubstituted 5-8 membered aryl, heteroaryl or heterocyclic ring,
phenyl, -O(Ph), or -CH,(Ph), or, notwithstanding the definition above, two
independent occurrences of R°, on the same substituent or different substituents,
taken together with the atom(s) to which each R° group is bound, form a 5-8-
membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered cycloalkyl ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur;

an aliphatic group of R° is optionally substituted with NH;, NH(C;.4 aliphatic), N(Ci.4
aliphatic),, halogen, C;. aliphatic, OH, O(C,.4 aliphatic), NO;, CN, CO.H,
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47. The conpound according to any one of clains 41-43, wherein R4, R6, and
R7 are each independently hal ogen; Cl-4 aliphatic optionally substituted
wi t h hal ogenpe@dRse- CN;, - N(R)2; -NROC(O) RO; - NROCO2RO; eCTiuseoosysrsagen
atons bonded to the sanme carbon atom are replaced by =0. 48. The conpound
according to claim47, wherein R4 and R6 are Cl-6 al kyl or hal ogen. 49. The
conpound according to claim42, wherein R7 is halogen, -CN, Cl-6 alkyl,
Cl-6 al koxy, -N(R)2, or Cl-4 haloal kyl. 50. The compound accordi ng to any
one of cl ai N5 @Qx(€9., alipleatie),rORalosC amlmphytic)goobgio€alsedipbatid)r wheraintank wber ed
nonocycl i c having 0-3 heteroatons i ndependent|. el ected from ni trogen,
oxygen, and suP$GfowEengGi- Ehatkclﬂfg‘fl?stlﬁflﬁﬁbén%{f?i’ti on of R3 is optionally

repl aced fy, RF g ﬁljdlepé'ffl'l@nt‘?f E@&Ré&jfréﬁlq{%fdgéééﬁ dr@ ¢ 21Pnale Owaﬂ&gg%%i_ﬁl{%d a 6

menber ed heteroaryl”™ group having 1 or nitrogen heteroatons.
conpound accorwlitn ) H,oNE(Gi-palihatioh 2 €i-naliphatic)z- jogedy C1-oaliphapgrO QG| .

53. The co d.. o[ dj t f_clains 41- wh in R5.i
B e VI B oL R A T e K gl N O
optional |y subgfddyy leﬂip\maﬁé), WilEein Réich T&et}ﬁmgﬂé@_gin%CGPNﬁ(T %liﬂgaticg Efdu?!; s 53,

wherein RS is Cl-6 al kyl optionally substituted wit he
conpound accoruisngstitwed;laadm 54, wherein R5 is -CN. 56. The conpound

according,tg claimb54, _ wherein RS is dr.ogen..b7. .The C ding to
iy one gh ionGriehsr i AR . Rl P et e O P R s BEE g
58. The conpounidhasdONeT NgalipRaidd)y, haldeeRfC\Gl iphatic} OIS O(CMalighaicRiNG,,B is a
5-7 menbered saturated or partially saturated ring. 59. The conpound
according to cFii @Oz, CQh(éﬁeiahPIRtlﬁ (Khple Gg-azliph rhaép(Sat alinhalie) or

partially. sat uiahe] 1ok SF ASKTl ol ithaiPESRTPOHANAGRAY di ng o ol aim

41, wherein sail ound s ‘sel®e oup consi sting of
42.  The compound according to claim 41, wherein:

R? is hydrogen or Cy.g alkyl;
R’ is hydrogen, -C1_6a1iphafic, -CN, -OH, -O(C;¢aliphatic), -CO,H, -CO(C;.saliphatic),
‘ -CON(R®),, -halogen, or -NR°;, wherein each substitutable position of an aliphatic .

carbon is optionally replaced by halogen;

each R*, R®, and R’ is independently halogen; -R°; -OR®; -SR®; 1,2-methylenedioxy; 1,2-
ethylenedioxy; phenyl (Ph) optionally substituted with R°; -O(Ph) optionally
substituted with R°; -(CHa);»(Ph) optionally substituted with R® -CH=CH(Ph)
optionally substituted with R®; -CN; -N(R°®),; -NR°C(O)R®; -NR°CO,R;
-C(O)CH,C(O)R?; -CO2R?; -C(O)R®; -C(O)N(R)2; -OC(O)N(R®),; -OC(O)R®;
-S(0O),R%; -SO,N(R®),; -S(O)R®; or -NR°SO,R?; or two hydrogen atoms bonded to
the same carbon atom are replaced by =O;

wherein each independent occurrence of R° is selected from hydrogen, optionally
substituted C;.¢ aliphatic, an unsubstituted 5-6 membered heteroaryl or
heterocyclic ring, phenyl, -O(Ph), or -CH,(Ph), or, notwithstanding the definition
above, two independent occurrences of R°, on the same substituent or different
substituents, taken together with the atom(s) to which each R° group is bound,
form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered
cycloalkyl ring having 0-3 heteroatoms independently selected from nitrogen,

oxygen, or sulfur;

82



1-13 1-14 1-15 1-16 61. A pharmaceutical conposition conprising:a conpound
according to any one of clains 40-60 or a pharnaceutically acceptable salt
t her eof , wodo@/@hssnaceuti cally acceptabl e carrier, adj weaniszo0sn3rsshi cl e.
62. The conposition of claim®6l, further conprising an additional

t herapeutic agent selected froma chenotherapeutic or anti-proliferative
agent, a treatnent for Al zheiner's Di sease, a treatnent for Parkinson's

D sease, an agent for treating Multiple Sclerosis (MS), a treatnent for

asthma, adm Aigphntic Houp bf RAtd eygicsaly aubptituest with AHaNH(Ci_paliphatie), DI(¢;.agent, an
| mrmunonodul at ory or | mmunosuppressi ve agent, a_neurotrophic factor, an

agent for treadlibhgli®aralogensern Biphafic Q5O (Can aligeatic) NP2 (R L Py
destructive b | SQf: . I . [ ' e an agent
for treating ?@?@6‘8%?@%@&3@% r%?@gl% %fg%%s% f&%EbI{ﬁ gede{i‘*;% h%fr?s%‘?%ﬁ%ﬁ%def i ci ency
di sorder. 63. dptivahlipsubsfitutedhwioh halogedldd 3, FMS, c-KI T, PDGFR, JAK, AGC
sub-fam ly of protein kinases. (e.g., PKA PDK  p70S6K-1_and - PKB) ,
CDK, GSK, mﬁﬁm@f afriep/abiphatigerRim 2BtonAly; s\%wuﬁeﬁ Vﬁﬂb?%ﬁ‘grlﬂﬁ ﬁ’s‘r&a-@ or a
patient, conprjs t St : iRg b gi: i icCalap sai d
patient with: %@hg& c} bﬁg%ls'“l ?ﬁ)ggﬁ?%g%%%%’g@lf“oa%;hal ?ndgjiqgégﬁ 'qgglﬁlgﬂg%gqu%nd
accordi ng to oy, 60eHo€COs((GismbipddichOyhenein @agtheli thresedfoteigomig| Gi«alg@wptabl e sal t

thereof. 64. The nethod of claim63, .wherein the nethod conprises
i nhi bi ting FLTESURHELBHO -“IXIS"I*g%HW]egi“‘LIw%yﬁenThe met hod of claim63, wherein

the met hogs compid &Rgpdunliabidriig td Sifhied oRBRUAS 4 542 vitfetdiy RP Yo hyifogeft. Met hod

of treating or |lessening the severity of a disease of condition sel ected
from al | e4dgi ¢ Dhesomymuad apeaptling éo any one ofi domddlsi3, alrersinmin odilsor der s,

?m InE): 88 Cglsl Cehcggéﬁ?pgqu\émgtagco(%&i%grt]o Eug iy (l)fé}:rl"gims '4rif<14? m%e‘i)r{ N is grO{'der S

46.  The compound according to any one of claims 41-45, wherein pis O or 1.

47. The compound according to any one of claims 41-43, wherein R4, R6, and R” are

each independently halogen; C;.4 aliphatic optionally substituted with halogen; -OR?;

-CN; -N(R°),; -NR°C(O)R®; -NR°CO,R°; or two hydrogen atoms bonded to the same

carbon atom are replaced by =O.

48.  The compound according to claim 47, wherein R* and R® are Cy.¢ alkyl or halogen.

49. The compound according to claim 42, wherein R’ is halogen, -CN, Ci.¢ alkyl, C;6
alkoxy, -N(R),, or C;.4 haloalkyl.

50.  The compound according to any one of claims 41-49, wherein R?is an aryl group

selected from a 6-membered monocyclic having 0-3 heteroatoms independently selected

from nitrogen, oxygen, and sulfur wherein each substitutable position of R? is optionally

replaced by R”.

51.  The compound according to claim 50, wherein R? is a 6 membered heteroaryl

group having 1 or 2 nitrogen heteroatoms.

52.  The compound according to claim 51, wherein R?is Z-f)yridyl or 4-pyrimidinyl.

53.  The compound according to any one of claims 41-52, wherein R’ is hydrogen,

halogen, OH, NR°®, CN, O-(C, aliphatic), or C;.¢ alkyl optionally substituted with -NR,.

54.  The compound according to claim 53, wherein R®is Crg alkyl optionally

substituted with —N(R),.

55.  The compound according to claim 54, wherein R is -CN.

56.  The compound according to claim 54, wherein R’ is hydrogen.
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di sorders, or destructive bone disorders, conprising the step of

adm nistering to said patient: a) a conposition according to claim®6l, or
b) a conpwondicaacsedi ng to any one of clains 40-60, or @cpharesossstecal ly
acceptable salt thereof. 67. The nmethod of claim 66, conprising the further
step of adm nistering to said patient an additional therapeutic agent

sel ected froma chenotherapeutic or antiproliferative agent, a treatnent
for Al zheiner's Disease, a treatnent for Parkinson's Di sease, an agent for
treati ng 5Wul t iTheeompbendaicerdidg)o, any one oftiaans 4¥-66, wharkimRingA iagent f or
treating schi zophrenia, an anti-inflanmtory agent, an i munonodul atory or
i mMTunos uFRIRSEs %é’ﬁrtlc,nag'neurot rophic factor, an agent for treating

car di ovasgul ar’.[‘h@'c%ﬁ‘%%@xrd R oREENMo drifonk e Blaig4 183! WhéGtinFEn B BNE adiBor der s,
an agent for treating Ii1ver diseasé, an agent for treating a bl ood

di sor der mambeasd sapeated foo pattiaBpsatngtedriigmunodef i ci ency di sorder, wherein:

sai d addition t herapeutic ent .i.s pr.opr.i ate for di sease being
treated; 5énd gli‘ﬁd’omaﬁ?‘?%%&ﬁﬁ&%g}%ﬂ&%g}g e S é%lﬁlggfrg Iéﬂr%aergatoget her
Wi th sai §eeIRes Jar@llyisnRail RelefocdOlfa@. f orm or separately from said

conposition as part of a multiple dosage form )
60.  The compound according to claim 41, wherein said compound is selected from the

group consisting of

I-13 I-14

I-15 I-16

61. A pharmaceutical composition comprising:
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a compound according to any one of claims 40-60 or a pharmaceutically
acceptable salt thereof,

and a pharmaceutically acceptable carrier, adjuvant, or vehicle.
62.  The composition of claim 61, further comprising an additional therapeutic agent
selected from a chemotherapeutic or anti-proliferative agent, a treatment for Alzheimer's
Disease, a treatment for Parkinson's Disease, an agent for treating Multiple Sclerosis
(MS), a treatment for asthma, an agent for treating schizophrenia, an anti-inflammatory
agent, an immunomodulatory or immunosuppressive agent, a neurotrophic factor, an agent
for treating cardiovascular disease, an agent for treating destructive bone disorders, an
agent for treating liver disease, an agent for treating a blood disorder, or an agent for
treating an immunodeficiency disorder.
63. A method of inhibiting FLT-3, FMS, c-KIT, PDGFR, JAK, AGC sub-family of
protein kinases (e.g., PKA, PDK, p70$6K—1 and -2, and PKB), CDK, GSK, SRC, ROCK,
and/or SYK kinase activity in a biological sample or a patient, comprising the step of
contacting said biological sample or said patient with:

a) a composition according to claim 61; or

b) a compound according to any one of claims 40-60, or a pharmaceutically
acceptable salt thereof.
64. The method of claim 63, wherein the method comprises inhibiting FLT-3 and/or
¢-KIT activity.
65.  The method of claim 63, wherein the method comprises inhibiting JAK-3 and/or
JAK-2 activity.
66. A method of treating or lessening the severity of a disease of condition selected
from allergic disorders, proliferative disorders, autoimmune disorders, conditions
associated with organ transplant, inflammatory disorders, immunologically mediated
disorders, or destructive bone disorders, comprising the step of administering to said
patient:

a) a composition according to claim 61, or

b) a compound according to any one of claims 40-60, or a pharmaceutically
acceptable salt thereof.
67.  The method of claim 66, comprising the further step of administering to said

patient an additional therapeutic agent selected from a chemotherapeutic or anti-
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proliferative agent, a treatment for Alzheimer's Disease, a treatment for Parkinson's
Disease, an agent for treating Multiple Sclerosis (MS), a treatment for asthma, an agent for
treating schizophrenia, an anti-inflammatory agent, an immunomodulatory or
immunosuppressive agent, a neurotrophic factor, an agent for treating cardiovascular
disease, an agent for treating destructive bone disorders, an agent for treating liver disease,
an agent for treating a blood disorder, or an agent for treating an immunodeficiency
disorder, wherein:

said additional therapeutic agent is appropriate for the disease being treated; and

said additional therapeutic agent is administered together with said composition as

a single dosage form or separately from said composition as part of a multiple

dosage form.
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