NOVEL TRI CYCLI C PROTEI N KI NASE MODULATORS CROSS- REFERENCE TO RELATED
APPLI CATI ON 10001] This application clains the benefit of U S. Provisional
Appl i cat iwo 2bl0/038H243, 104, 5 filed on Septenber 16, 20@@Tarsdoiensdits ed
"NOVEL TRI CYCLI C PROTEI N KI NASE MODULATORS", the contents of which are
hereby incorporated by reference in their entirety for all purposes. FIELD
OF THE | NVENTI ON 1010002] The invention relates in pail to nol ecul es having
certain biological activities that include, but are not limted to,
inhibiting cell proliferation, nodul ating serine-threonine protein kinase
activity and nodulNMOVEL TRICOGIAE RROEEN KENASE MODNBAFORSs of the
i nvention can nodul ate casein kinase (CK) activity (e.g., CK2 activity)
and/ or Pimkinase activity (e.g., PIM1 activity), and/or Fms-like tyrosine
ki nase (FROJS-BEFERENGE TO.RELATED ABPRIGATNONy). These conpounds 15 are usef ul
in treat f S vity as
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of phosphoryl ation, PI M1 inactivates C TAKL and activates Cdc25C which
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tunors ahﬁferentlatlon PIM l is involved in a number of signaling pathways that are highly relevant to

tumorigenesis [reviewed in Bachmann & Moroy, Internat. J. Biochem. Cell Biol., 37, 726-730

(2005)]. Many of these are involved in cell cycle progression and apoptosis. It has been shown

25  that PIM-1 acts as an anti-apoptotic factor via inactivation of the pro-apoptotic factor BAD
(Bcl2 associated death promoter, an apoptosis initiator). This finding suggested a direct role of
PIM-1 in preventing cell death, since the inactivation of BAD can enhance Bcl-2 activity and
can thereby promote cell survival [Aho et al.,, FEBS Letters, 571, 43-49 (2004)]. PIM-1 has also
been recognized as a pbsitive regulator of cell cycle progression. PIM-1 binds and

30 phosphorylates Cdc25A, which leads to an increase in its phosphatase activity and promotion of
GJ/S transition [reviewed in Losman et al., JBC, 278, 4800-4805 (1999)]. In addition, the cyclin
kinase inhibitor p21Waf which inhibits GI/S progression, was found to be inactivated by PIM-1
[Wang et al., Biochim. Biophys. Acta. 1593, 45-55 (2002)]. Furthermore, by means of
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different types of tunor cell lines and |leads to genomc instability.
Fedorov, et al., concluded that a Phase |1l conpound in devel opnent for
treati ng weukemizan19LY333' 531, is a selective PIM 1 inhipbirtuseo100491fedor ov,
et al., PNAS 104(51), 20523-28 (Dec. 2007). Evidence has been published to
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discussing the effects that non-specific kinase inhibitors can produce. Accordingly, in some

20  embodiments, the invention provides compounds that are selective inhibitors of at least one of
PIM-1, PIM-2, and PIM-3, or some combination of these, while having substantially less
activity on certain other human kinases, as described further herein, although the compounds of
Formula I are typically active on CK2 as well as one or more Pim proteins.

[0006] The implication of a role for PIM-3 in cancer was first suggested by transcriptional

25  profiling expefiments showing that PIM3 gene transcription was upregulated in EWS/ETS-
induced ma}ignant transformation of NIH 3T3 cells. These results were extended to show that
PIM-3 is selectively expressed in human and mouse hepatocellular and pancreatic carcinomas
but not in normal liver or pancreatic tissues. In addition, PIM-3 mRNA and protein are
constitutively expressed in multiple human pancreatic and hepatocellular cancer cell lines.

30 [0007] The link between PIM-3 overexpre.ssion and a functional role in promoting
tumorigenesis came from RNAI studies in human pancreatic and hepatocellular cancer cell lines
overexpressing PIM-3. In these studies the ablation of endogenous PIM-3 protein promoted

~ apoptosis of these cells. The molecular mechanism by which PIM-3 suppresses apoptosis is in
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part carried out through the nodul ati on of phosphorylation of the
pro-apoptotic protein BAD. Simlar to both PIM1 & 2 which phosphoryl ate
BAD pr ot evo,20timsskpockdown of PIM 3 protein by si RNA re®alrtus20m/0a1decr ease
i n BAD phosphorylation at Serll2. Thus, simlar to PIM1 and 2, PIM3 acts
a suppressor of apoptosis in cancers of endodermal origin, e.g., pancreatic
and liver 5cancers. Mbreover, as conventional therapies in pancreatic
cancer have a poor clinical outcorre PIM 3 could represent a new i nportant
mol ecul ar target towards successful control of this incurable disease.
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PCT/ US20084t35f€8ed in normal pancreas cells, demonstratmg that it should be a good target for
pancreatic cancer. Li, et al., Cancer Res. 66(13), 6741-47 (2006). Inhibitors of PIM kinases that
are useful for treating certain types of cancers are described in PCT/US2008/012829.
25 [0010] Protein kiﬁase CK2 (formerly called Casein kinase 11, referred to herein as “CK2") is
a ubiquitous and highly conserved protein serine/threonine kinase. The holoenzyme is typically
found in tetrameric complexes consisting of two catalytic (alpha and/or alpha’) subunits and two
regulatory (beta) subunits. CK2 has a number of physiological targets and participates in a
complex series of cellular functions including the maintenance of cell viability. The level of
30  CK2 in normal cells is tightly regulated, and it has long been considered to play a role in cell
growth and p;roliferation. Inhibitors of CK2 that described as are useful for treating certain types
of cancers are described in PCT/US2007/077464, PCT/US2008/074820, PCT/US2009/35609.



100111 Both the preval ence and the inportance of CK2 suggest it is an

anci ent enzyne on the evolutionary scale, as does an evol utionary anal ysis
of its seyoenten3siws | ongevity may explain why it has becoms2mperiiant in
so many bi ocheni cal processes, and why CK2 from hosts have even been
co-opted by infectious pathogens (e.g., viruses, protozoa) as an integral
S5part of their survival and |ife cycle biochem cal systens. These sane
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Wi th nRNﬁl ﬂ) %\(%% éKZ alone, or in combination with TRAIL or a ligand for the TRAIL receptor,

would be useful to treat RMS, the most common soft-tissue sarcoma in children. In addition,

elevated CK2 has been found to be highly correlated with aggressiveness of neoplasias, and

treatment with a CK2 inhibitor of the invention should thus reduce tendency of benign lesions to
25  advance into malignant ones, or for malignant ones to metastasize.

[0013] Unlike other kinases and signaliﬁg pathways, where mutations are often associated
with structural changes that cause loss of regulatory control, increased CK2 activity level
appears to be generally caused by upregulation or overexpression of the active protein rather
than by changes that affect activation levels. Guerra and Issinger postulate this may be due to

30  regulation by aggregation, since activity levels do not correlate well with mRNA levels.
Excessive activity of CK2 has been shown in many cancers, including SCCHN tumors, lung

tumors, breast tumors, and others. Id.



Excessive activity of CK2 has been shown in many cancers, including SCCHN
tunors, lung tunors, breast tunors, and others. 1d. [ 0014] El evated CK2
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of mice when administered to spinal cord tissue prior to pain testing. It phosphorylates secretory

t/ype ITA-phospholipase A2 from synovial fluid of RA patients, and modulates secretion of DEK
30  (anuclear DNA-binding protein), which is a proinflammatory molecule found in synovial fluid
of patients with juvenile arthritis. Thus inhibition of CK2 is expected to control progression of
inflammatory pathologies such as those described here, and the inhibitors disclosed herein have

been shown to effectively treat pain in animal models.

S



50f CK2 were effective at sl ow ng angi ogenesis induced by growth factor in
cultured cells. Mreover, in a retinopathy nodel, a CK2 inhibitor conbined
wi t h oct reot2nden3g@9sonat ost at i n anal og) reduced neovascelcarustaboggiis hus t he
CK2 inhibitors described herein would be effective in conbination with a
somatostatin analog to treat retinopathy. [0018] CK2 has al so been
shown to phosphorylate GSK, troponin and nyosin light chain; 10thus it is
inmportant in skeletal mnuscle and bone tissue physiology, and is |inked to

di seases affecting nuscle tissue. [ 0019] Evi dence suggests that CK2 is
al so i nvoI[(mald] iHnott:ihetirdeMéKbpamisb bagmdshdwi ® piaycd releriredisdrddrs ofthefaspriat ozoal

par asi tesSte suc e‘?ss erosc erg)sls l’am-lj;lgre éhleaerrshgsspa%le ox].;r Osonabe%rnUZI 4
Lei shmanr a dongvani s nohas nuscarum huscar u a| umfal ci parum

15 Tr ypash@wmmldyrméun dff@ﬂcrp bageitagondlei anahoile&stuessmolsmrdmrm&oyte Numer ous
studi es éérﬁo%&nifn{ chpin&lhlg s %lﬁ\é%f]? g%%% tllssrﬁe En‘?r%%h%gtﬁ)%ngn onecsﬁlldy,l'”%fl % IonPt ity

of proto dites, ess 0 I nvasion 1Vation of
CK2 dr eof@é@svweef&@twmtslywmg a@gipgdnass indwnd Bhgramwtht factardc gultired debist s i nf ect ed

wi th Le'ﬁ@@%&%?%ﬂ%@ﬂ}gmdﬁf 9%5‘;9 Gifdr CARG AL h%ﬁgcﬁ{ggﬂasoﬂa?o§tg? hum

f aki paru rypanoso rucel xop asma gondi I a St os a mansoni .
| ndeed, a@@‘loa)mmmd povatul@Kefth s e €K 25 hibitors destribed kereinfvantd toreffestive.  cruzi .

[0020] G it h 33 BSEa0RN ok B VWG @faplint N and/ or phosphorylate vi ral

proteins associated wit uman i i Cy virus type 1 (H V-1), human
papi | | oma [W181 K2 ah@bm@@rm@lpé&spwrvlag GSKq trgpieiint dndrmyosindighteshaivi r us t ypes

(€. 9o hupRN: i€ Yhymasah RetdiH SousERRLYohE Sssle ;ﬁ'@goﬁg)y 'aﬁ@%%ﬁﬁedﬁg QRedllSease virus,

adenovi rus, coxsacki evirus, coronavirus, uénza, and 25varicella zoster
virus). ERSingHBsHREFYE-at es and acti vat es HI V- 1 reverse transcriptase and

prot eases [0619}”E§V'fd3n@brk9gée@ts WHa¥@K2 @s@@soﬁﬁ\gma ﬁﬁhpaévlaf%ﬁﬁ&lt%h& MfeQPcl@' m an- human
i munodeficiency virus (SH V), a nodel bitors of CK2 are thus

abl e t o TPRIAYER of ReAtgERR! pRFHEY EHNES, é@ﬁ%@@gle,&ﬂle#rm@ia EyPeRoRpROG 8Tt i on. CK2

al so phasphRLL 8bRSam U Qbsork Ph&laRin mikcBRIPBEsHéIIh fcipdrims and nuner ous
ot her_viruses, and sone evi dence_su (gg%sts viruses have adopted 30 CK2 as a

phoshorragresegadrsgimboresiasin gendii @ad sahisiosome mansowy Nugeus sdigshave nhi bi t i on
of CK2 iconfidiea t&x&e@reﬁzmeglmawndfeamt ha@fiht?@dplﬂfo@&{n%‘éﬁbl% QfenMdir@!
i nfectians, {}?ﬂih ﬁ% on t he host's CK2 their own fe cycles.

[0021] CR#SipRO f“l‘ﬁé‘ (e pXGysshe abﬁ'deapg&hawﬁeéwgéo 9%&{ it

af fect s,in B&B’sﬂs ihfecteld fvftRL&s}anan doRStank HoR@RHohdy rMsb@timWaY&ards, M&lnlodzu}nt i's
constit veI ctive, i ATP or P, and it is elevated in nost

t unor s 8”’ PaB HP9BETq ér BF%t |Oﬁ§ﬁ‘[’sf"§§%‘§’ aGfgtSdé{f’%"ﬁé’?”Eﬁﬁ’bs@Q?e dst ruct ur al
f eat2dr ednlibidadn oK Lhias bedaGhowitol Hlock fifedtioh 8% Tkdrases, too, enabling its

I nhi bi t or ?0(;28] l%‘?(zmag’ Qllsél been shown to interact with and/or phosphorylate viral proteins
associated with human immunodeficiency virus type 1 (HIV-1), human papilloma virus, and
herpes simplex virus, in addition to other virus types (e.g. human cytomegalovirus, hepatitis C
and B viruses, Borna disease virus, adenovirus, coxsackievirus, coronavirus, influenza, and

25  varicella zoster virus). CK2 phosphorylates and activates HIV-1 reverse transcriptase and
proteases in vitro and in vivo, and promotes pathogenicity of simian-human immunodeficiency
virus (SHIV), a model for HIV. Inhibitors of CK2 are thus able to reduce reduce pathogenic
effects of a model of HIV infection. CK2 also phosphorylates numerous proteins in herpes
simplex virus and numerous other viruses, and some evidence suggests viruses have adopted

30  CK2 as a phosphorylating enzyme for their essential life cycle proteins. Inhibition of CK2 is
thus expected to deter infection and progression of viral infections, which rely upon the host’s

CK2 for their own life cycles.



5specific for CK2 while many kinase inhibitors affect nultiple kinases,
increasing the likelihood of off-target effects, or variability between

i ndi vi duavo=ubjmssils. For all of these reasons, CK2 is apparusc@uwlosgihy
interesting target for drug devel opnent, and the invention provides highly
effective inhibitors of CK2 that are useful in treating a variety of
different di seases and disorders nedi ated by or associated with excessive,
aberrant or undesired levels of CK2 activity. 10[0022] Because these
protein ki nases have inportant functions in biochem cal pathways associ at ed
wi t h cancd021] reKhiohogudah thiedszpuhsseebiolagiohl bmfcémmmettiitcaffpctaranld addfessl so

! ”ppr.ta'ﬁ%ﬁ Rofi# nqg)eg?m{)j[ﬁérr\%gggs »Geei{ il onsnm&voe?;h%rv‘é 1830 pie RO, Qf thei T

activit OIS Pesent i'hventi on prOV|des
novel cornp@lymisd mhlaltst tumbisind r@dl’y molleﬁaMgﬂssﬂm@I i} alsai;amhtuaa&trucmra]b05| tions

T e L T e

t herapeutic utl at are fomtheircactivity as
i nhi B t opscifef fopQK2 philempey khase inbgatorsatfea imultiplaldsasss, indleSOhgIBLRE!BFodT HE

| NVENTI Qo2 lerili oPL &Ry SoVERTIAa WBREL, REQH R SBBEAC B, fomPOUndS

having certa ogl ca activities t n are not 1imted
to, i nhidsatticalgrly sitdresipplargeefontiugdevelaphietsi aridribe mn@ng’gem@ﬁsshlglénd modul ati ng

protein éfk&%%@&&h%k@kz M%ﬁe%sémi i GHARE a SARe DEMEER dg'eﬁ%é(ér{a t ' vity,

and al so casein kinase 2 (CK2) activity, and 1n sone cases i ke
t yr osi nengdiatnsldy o agsmriatyd wikh pxeegsiye, @mef prndesitea evelp pOTISY petiality f unct i ons t hat

i ncl yde bygo23] BedRkse {h%wﬁr&gmtkﬂrase's RN eQinbérigs Ws RIRRRAALS phfhdays er from
ATP to a proteln or peptide substrate, inhibiting ﬁglo genesi s,

25i nhi bi%¥{°Rigted ith cpicst fpmynalogis! @PR?“?%@H@F%”@@PP“& 3¢ 8159 npoftant ikxanpl e.

The pr éqﬁmbgén&v@@u&ﬂamah,s&oigamga{ tnhBYieMiod 8Rir TBE G Aavd RinyRhaR@=l Ng novel
chem cal younds, and anal ogs thereof and rret ods of u5| ng the

f or egoi n"@P“ Q- EP%W%féunyaﬁ%owﬁwdgﬁftolvﬂﬁgme‘awﬂ%ﬁhgtiw#gblf (K2 apBMohodtr i bed

nol ecul &s we aS@MPoRBbisQARd WMethddL3ed utdigRB tiese @tholimisNPHSe EQhpdagdng such
nol ecul es in conbi natjon with other (?ents 30[0024] In one aspect,' the

i nvelt i AesBisdlarapsuticu e hrtare bekieved fhdenive fram ﬂl‘eé‘a?ﬂ“” 78 INTHQEOT 98T et ed from
Pim 1, Rhdre df thEdeFrokin kkdes.and FIt. 100251 In one aspect, the invention
provi des conmpounds of Fornula I:
DISCLOSURE OF THE INVENTION
[0023] The present invention in part provides chemical compounds having certain biological
20  activities that include, but are not limited to, inhibiting cell proliferation, inhibiting
angiogenesis, and modulating protein kinase activity. These molecules can modulate Pim kinase
activity, and also casein kinase 2 (CK2) activity, and in some cases also Fms-like tyrosine kinase
3 (FIt) activity, and thus affect biological functions that include but are not limited to, inhibiting
gamma phosphate transfer from ATP to a protein or peptide substrate, inhibiting angiogenesis,
25  inhibiting cell proliferation and inducing cell apoptosis, for example. The present invention also
in part provides methods for preparing novel chemical compounds, and analogs thereof, and
methods of using the foregoing. Also provided are compositions comprising the above-
described molecules in combination with other agents, and methods for using such molecules in
combination with other agents.
30 [0024] In one aspect, the invention provides éompounds that inhibit at least one kinase
selected from Pim-1, Pim-2, Pim-3, CK2, and FIt.

[0025] In one aspect, the invention provides compounds of Formula I:



(R2)m (1) wherein: Ais a saturated or partially saturated optionally
substituted 5, 6 or 7 nenbered ring; represents a single bond or a double
bond; 5Zweandda3soiie | ndependently N or C whenrepresent s paTdisegba4daond,
provided Zi and Z2 are not both N, and Z1 and Z2 are C whenrepresents a
doubl e bond; L is a linker selected froma bond, NR3, 0, S, CR4R5,
CRAR5- NR3, CRAR5-0-, and CRAR5-S; 10each RI, R2, R3, R4 and R5 is

i ndependently H, or an optionally substituted nmenber selected fromthe
group consisting of Cl1-C8 al kyl, C2-C8 heteroal kyl, C2-C8 al kenyl, C2-C8
het er oal kenyl, C2-C8 al kynyl, C2-C8 het allcynyl, Cl1-C8 acyl, C2-C8

het eroacyl, C6-Cl0 aryl, C5-Cl2 heterlgaryl, C7-Cl2 aryl al kyl, and C6-Cl12
het eroaryl al | cyl group, or halo, OR NR2, NROR, NRNR2, SR, SOR, SR,
S2NR2, NRSQ2R, 15NRCONR2, NRCSNR. ;. ANRC(=NR) NR2, NRCOOR, NRCOR, CN, COOR
CONR2, O00CR, COR, or NQ2, reTh\ﬂach R is independently H or Ci1-C8
al kyl, C2-C8 heteroal kyl, C2{CA allkenyl, |C2-C8 het eroal kenyl, C2-C8

al kynyl, C2-C8 heteroal kynyl )OO C& C2- C8 heteroacyl, C6-Cl0 aryl,

C5- C10 heteroaryl, C7-CLR1ﬁﬁyIa k -Cl2 heteroaryl al kyl, and
wherein two R on the sanme atom or on pdj acest-Xatons can be linked-to forma
3-8 nenbered ring, optionally containjng oqﬁ or nore N, 0 or S

(Rm @

wherein:
A is a saturated or partially saturated optionally substituted 5, 6 or 7 membered ring;
----- represents a single bond or a double bond;

5 Z'and Z? are independently N or C when ----- represents a single bond, provided Z' and
72 are not both N; and
Z' and Z? are C when ----- represents a double bond;
L is a linker selected from a bond, NR?, O, S, CR'R’, CR*R’-NR?, CR*R*-O-, and
CR'R’-S;

10 eachR', R?, R?>, R*and R® is independently H, or an optionally substituted member
selected from the group consisting of C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8
heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-C10
aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, and C6-C12 heteroarylalkyl group,

or halo, OR, NR3, NROR, NRNR;y, SR, SOR, SO;R, SO,NR;, NRSO;R,
15 NRCONR;, NRCSNR3, NRC(=NR)NR,, NRCOOR, NRCOR, CN, COOR, CONR;,
OOCR, COR, or NO,,
wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl,
C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-
C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl,
20 or C6-C12 heteroarylalkyl,
and wherein two R on the same atom or on adjacent atoms can be linked
to form a 3-8 membered ring, optionally containing one or more N, O or S;
and each R group, and each ring formed by linking two R groups

together, is optionally substituted with one or more substituents selected
25 from halo, =0, =N-CN, =N-OR’, =NR’, OR’, NR’;, SR’, SO,R’,



and each R group, and each ring fornmed by linking two R groups together, is
optionally substituted with one or nore substituents sel ected 25from hal o,
=0, =N CNyo=2bk1@R5019=NR , OR, NR 2, SR, SO2R, SO2NR PCTNR2E802R113

NR CONR 2, NR CSNR 2, NR C(=NR )NR 2, NR COOR, NR COR, CN, COOR , CONR 2,
0O0CR, COR, and NO2, wherein each R is independently H C-C6

al kyl, C2-C6 heteroal kyl, C-C6 acyl, C2-C6 heteroacyl, C6-Cl0 aryl, C5-Cl10
S5heteroaryl, C7-12 arylallcyl, or C6-12 heteroarylallcyl, each of which is
optionally substituted with one or Mire groups selected fromhalo, d-C4

al kyl, ClI-C4 het eroal BgNRG] NRBBEMRY INR’CDNRG, NBIGINRIG R CiNR' OB, am no, and

=0; , d Js Nt ) e - mo n
adj acent atons 10can P FP%’%@%’?%&%’?@@ ’gg)%dg?eg i hgégpf‘?({)Nnéf’l y
containing up to three het whosaineadh Ka$ md¢pentdentypH Gl -C6 akyd C2:C6 and R

can be =0, or two R gqr 1 3 A acept Gspnnect ed
atons, can optionall ygﬁtg%ﬁﬁkﬁggé%é ?ﬁ%rcgihg ogéyr%ﬁqgs gﬂjsﬁﬂé%gﬁgd cycl oal kyl
or hét erocycl oal kyl, \hhtewhryl, £ 7ol argalkyll gr GoulishetareardalkyliGamdf Reictaind R5, when

on the same atom or O%p@ﬁ@%ﬁﬁ&titﬁt@@@ﬁﬁFﬁ%r%go?ggmu&asgleap hgrp%llhycﬁﬁet' | nked

together to forma 3- red cycl oa eterocycl o ichis
optional |y substitut edlkyl, C1-C4 haterealil, K\l HC6 deet, €4 S Heteydacylabygroxy hasting,oar y| |
cycloallcyl, heterocyglyle. arylallcyl or heteroarylal kyl, each of which can
be optionally substituted;’ 20X is a polar substituent; and each mis

i ndependently 0-3; or a phar mac@dmbemgintyo BS ee e gpneatem|or on adjgogatiagomsand/ or

prodigug thereof. 100261 | neAnRtiela @ HRRG!-7 hefibdBY Gl ddBnddly Qhsifimg COTPOUNdS
0 or mul a .
up to three heteroatoms selected from N, O and S;

and R' can be =0, or two R' groups on the same atom or on adjacent connected
atoms, can optionally be linked together to form a 3-8 membered cycloalkyl or
heterocycloalkyl, which is optionally substituted,

15 and R* and RS, when on the same atom or on adjacent connected atoms, can
optionally be linked together to form a 3-8 membered cycloalkyl or heterocycloalkyl,
which is optionally substituted;

W is alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, arylalkyl or
heteroarylalkyl, each of which can be optionally substituted;

20 X is a polar substituent;
and each m is independently 0-3;

or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof.

[0026] In another aspect, the invention provides compounds of Formula II:

X
il
X

(R¥)m an

25 wherein:

A is a saturated or partially saturated optionally substituted 5, 6 or 7 membered ring;

9



0 25wherein: Ais a saturated or partially saturated optionally
substituted 5, 6 or 7 nenbered ring; WD 2011/035019PCT/ US2010/049113

repr esentwoaosli/asglie bond or a doubl e bond; Zi and Z2 ar ecCirruseqesdamnt |y N or
C whenrepresents a single bond, provided Zi and are not both N, and Z1 and
Z2 are C whenrepresents a doubl e bond; 5each of RI and R2 is independently
H, or an optionally substituted nenber selected fromthe group consisting
of C-C8 alkyl, C2-C8 heteroallcyl, C2-C8 al kenyl, C2-C8 heteroal kenyl,
C2-C8 allcynyl, C2-C8 heteroallcynyl, C-C8 acyl, C2-C8 heteroacyl, C6-Cl0
aryl, C5- ClZﬂaﬁteere@famyd 5ingB7bdBd 2r adgulbdd Hoyd;, and C6- Cl2 heteroaryl all cyl

TonmoonRy, A NPT O b et TR R b or com
or NO2, Z”are not both N; and
Z' and Z? are C when ----- ----- represents a double bond;

5 each of R' and R? is independently H, or an optionally substituted member selected from
the group consisting of C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl,
C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C12
heteroaryl, C7-C12 arylalkyl, and C6-C12 heteroarylalkyl group,

or halo, OR, NR;, NROR, NRNR;j, SR, SOR, SO;R, SO,NR;, NRSO:R,
10 NRCONR;, NRCSNR;, NRC(=NR)NR;, NRCOOR, NRCOR, CN, COOR, CONR,,
OOCR, COR, or NO3,
wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl,
C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-
C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl,
15 or C6-C12 heteroarylalkyl,
and wherein two R on the same atom or on adjacent atoms can be linked
to form a 3-8 membered ring, optionally containing one or more N, O or S;
and each R group, and each ring formed by linking two R groups
together, is optionally substituted with one or more substituents selected
20 from halo, =0, =N-CN, =N-OR’, =NR’, OR’, NR’;, SR’, SO:R’,
SO2NR’;, NR’SO2R’, NR’CONR’,, NR’CSNR’;, NR’C(=NR’)NR’,,
NR’COOR’, NR’COR’, CN, COOR’, CONR’,, OOCR’, COR’, and NO»,
wherein each R’ is independently H, C1-C6 alkyl, C2-C6
heteroalkyl, C1-C6 acyl, C2-C6 heteroacyl, C6-C10 aryl, C5-C10
25 heteroaryl, C7-12 arylalkyl, or C6-12 heteroarylalkyl, each of which is
optionally substituted. with one or more groups selected from halo, C1-C4
alkyl, C1-C4 heteroalkyl, C1-C6 acyl, C1-C6 heteroacyl, hydroxy, amino,
and =0; » .
and wherein two R’ on the same atom or on adjacent atoms
30 can be linked to form a 3-7 membered ring optionally containing

up to three heteroatoms selected from N, O and S;

10



wherein each Ris independently Hor C-C8 al kyl, C2-C8 heteroal kyl, C2-C8
al kenyl, C2-C8 heteroal kenyl, C2-C8 allcynyl, C2-C8 heteroal kynyl, C C8
acyl, C2-wBbatsoacyl, C6-Cl0 aryl, C5-Cl0 heteroaryl, PCTASI@0anshal kyl ,
150r C6-Cl2 heteroarylal kyl, and wherein two R on the sanme atom or on

adj acent atons can be linked to forma 3-8 nenbered ring, optionally
containing one or nore N, 0 or S and each R group, and each ring
formed by linking two R groups together, is optionally substituted with one
or nore substltuents selected 20from halo, =0, =N-CN, =N-OR, =NR, OR,

NR 2, SR, soeR  ang@3 R 5, ~QNRr SEPR grouyiRoDENRards athiR oESNRlj&en(RNEEENR ) NR 2,

ZISCE.OS:\, is i n epenl(]:lgwt I %ﬂ%h %E%aﬁglog%}%?eé%ogwcy 1,0r01- CGV\Qg;?I, "

C2-C6 heter oa@wcyc@@mwmyﬂ optiomligsbstsedt er oaryl , C7-12 aryl al kyl, or

C6-12 hetero 1, [ tuted with one or
nore groups gﬁ?éeg{yl Wt%magghm?pi’et%g‘&h&l Pﬁg" hag%};y@sﬁg%( 1oozlgl kyl, Cl-C6
acyl ,5 Clhﬁ@e)aﬁéit”éﬂmaélwfWWOJ@‘}'Opt@mllYGUbS@MCd:O and
wherein two I} QPoih\Gpst@bR; @t om or on adj acent atoms 30can be |inked to
forma 3-7 nenbered ring optionally containing up to three heteroatons

sel ect ed froatdgaclomgppdgpendently 0-3; and RI can be =0, or two Rl groups on the

sane at Qmagﬁarﬁlgce%g&aﬂg%};eptﬁﬁg%PE&QM@E% pré&fidk @@tdonal Iy be linked together
to forma nbered cycl oal kyl or heterocycloallcyl, which is optionally

subst i t ut 40271 In some embogymegtsgf Fgmulaethe corapquag has the spucturseal Epmaia/j-A
cycl gal kyh-g:- heterocycl yl, arylal kyl or 5heteroaryl al kyl, each of V\/m ch can
be optionally substitut ed: Xis a pol ar substituent; and each mis

i ndependently 0-3; L/W L/W
\
1 N
oY IOy
X
GYS (R)m
AN \ , X \ , X
(R)m (1-A) or (R%m (-B)

or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof,
wherein A, Z', Zz, LW, X, R', R?and m are defined as in Formula 1.
15 [0028] In some embodiments of Formula II, the compound has the structure of Formula I1-A
or II-B:

22
X
(R")m

X \ , \\ 5 X
(R%)m (11-A) or (Rm @-B)

11



or a pharmaceutically acceptable salt,

[ 0027]

I n sone enbodi nents of Formula I,

sol vate, and/or prodrug thereof.
t he conmpound has the structure of

Formul a 1wl 200@35B9 or a pharnmaceutically acceptabl e salPCT/iseévate 3 and/ or

prodrug thereof,
Formul a |.
structure of Fornul a

10

15

20

25

30

35

40

15[ 0028]

wherein A Z1, Z2,
In sone enbodi nents of Forrmula I,

I1-A or

L,

I1-B: 00

R2and m are defmed as in
t he conpound has the
f:1 (R)ym(Rl))ym2.A/

W X R,

or a pharmaceutically acceptable sait, solvate, and/or prodrug thereof,

wherein A, Z', ZZ, W, X, R', R?and m are defined as in Formula I1.

[0029] In other aspects, the invention provides compositions comprising these compounds,

and methods of using these compounds to treat various medical conditions, such as cancer,

immunological disorders, pathogenic infections, inflammation, pain, angiogenesis-related

disorders, and the like, as further described herein.

[0030] Also provided herein are pharmaceutical compositions comprising a compound of on

one of the Formulae described herein and at least one pharmaceutically acceptable carrier or

excipient, or two or more pharmaceutically acceptable carriers and/or excipients.

Pharmaceutical compositions of these compounds can be utilized in treatments described herein.

[0031] The compounds of the invention bind to and interact with kinases, and in one aspect

the invention provides a compound of the invention complexed with a kinase protein.

{0032] In certain embodiments, the protein is a CK2 protein, such as a CK2 protein

comprising the amino acid sequence of SEQ ID NO: 1, 2 or 3 or a substantially identical variant

thereof, for example. ‘Substantially identical’ means the sequence shares at least 90%

homology to the specified sequence (SEQ ID NO: 1, 2 or 3), and preferably shares at least 90%

sequence identity with the specified sequence.

SEQ ID NO: 1 (NP

001886; casein kinase II alpha 1 subunit isoform a [Homo sapiens])

msgpvpsrar

nnekvvvkil
121 fkglyqtltd
181 fyhpggeynv
241 glvriakvlg
301 1dkllrydhg
361 psplgplags

vytdvnthrp
kpvkkkkikr
ydirfymyei
rvasryfkgp
tedlydyidk
srltareame
pviaaanplg

reywdyeshv
eikilenlrg
lkaldychsm
ellvdygmyd
ynieldprfn
hpyfytvvkd
mpvpaaagaq

sevfeainit
lvfehvnntd
lriidwglae
pffhghdnyd
hlvspealdf
mmsgissvpt

lvrklgrgky
vkdpvsrtpa-
nvmidhehrk
mlasmifrke
werfvhseng
ggstpvssan

vewgnqgddyq
gpniitladi
gimhrdvkph
ysldmwslgc
dilgrhsrkr
garmgsssmp
9

SEQ ID NO: 2 (NP_808227; casein kinase II alpha 1 subunit isoform a [Homo sapiens])

msgpvpsrar vytdvnthrp reywdyeshv vewgngddyq lvrklgrgky sevfeainit
nnekvvvkil kpvkkkkikr eikilenlrg gpniitladi vkdpvsrtpa lvfehvnntd

121 fkqgqlyqtltd
181 fyhpggeynv
241 glvriakvlg
301 1ldkllrydhg
361 psplgplags

ydirfymyei
rvasryfkgp
tedlydyidk
srltareame
pviaaanplg

lkaldychsm
ellvdyqgmyd
ynieldprfn
hpyfytvvkd
mpvpaaagaq

gimhrdvkph nvmidhehrk lrlidwglae
ysldmwslgc mlasmifrke pffhghdnyd
dilgrhsrkr werfvhsenqg hlvspealdf
garmgsssmp ggstpvssan mmsgissvpt
q

SEQ ID NO: 3 (NP_808228; casein kinase II alpha 1 subunit isoform b [Homo sapiens])

myeilkaldy chsmgimhrd

fkgpellvdy
yidkynield
eamehpyfyt

121
181

amydys ldmw
prfndilgrh
vvkdgarmgs

vkphnvmidh
slgcmlasmi
srkrwerfvh
ssmpggstpv

12

ehrklrlidw glaefyhpgg eynvrvasry
frkepffhgh dnydglvria kvlgtedlyd
senqghlvspe aldfldkllr ydhgsrltar
ssanmmsgis svptpsplgp lagspviaaa



(RYm(11-A) O or a pharmaceutically acceptable salt, solvate, and/or
prodrug thereof, wherein A ZI, 22, W X, R, R andmare defined as in
Forrmul a WO 2p00B9)191 n ot her aspects, the invention provipdedScanpdsils i ons
conprising these conpounds, and net hods of using these conpounds to treat
various nedical conditions, such as cancer, 5immunol ogi cal disorders,

pat hogeni c infections, inflammtion, pain, angiogenesis-related disorders,
and the |like, as further described herein. [ 0030] Al so provided herein
are pharmaceuti cal conpositions conprising a conpound of on one of the

For nul ae*‘de8BtI"BEBEhEPeEM and at | east one pharmaceutical |y acceptable
carrier or_excipient, or two or nore pharmaceutically acceptable carriers

r . |
and/ or exdPEEAp sertaimespbodirasatsbs Rraleindbingssil of gaselhfres pisem. dbaptais can be

utili zednt onigotid SFRRY Mold@SCinisbAeleBIdfthdhts is in dsEaddn JiliCa CHIPAMRD S, of the
invention bind to and interact with kinases, and in one aspect the

i nvent i oWTHR SWPei@enss. dsipsRtendetverR the foraraung ANCBRpIolEkE dsPe! e ki nase
pr ot ei N. detectabl@®be] wheéte aeyohiembediRients tHe Bidsein bdibriREsd RiddtabR 1dbelahid2n Pr ot ei n,
such as a CK2 t he am no acid sequence of SEQ |D NO 1,

or 3 or &R 6@5&}%{1’1?{&? thcl 8(? ;rgﬁ?xﬁ!i g%vpr\;%ﬁ.q dgﬁaf:table label. The interaction between the

compound and the protein sometimes is detected without a detectable label.
[0034] Also provided are methods for modulating the activity of a Pim protein, CK2 protein,
10 or Flt protein which comprise contacting a system comprising the protein with a compound
described herein in an amount effective for modulating the activity of the protein. In certain
embodiments the activity of the protein is inhibited, and sometimes the protein is a CK2 protein,
such as a CK2 protein comprising the amino acid sequence of SEQ ID NO: 1,2 or3 ora
substantiél]y identical variant thereof, for example. In other embodiments the protein is a Pim
15 protein or a Flt protein. In certain embodiments, the system is a cell, and in other embodiments
the system is a cell-free system. The protein or the compound may be in association with a solid
phase in certain embodiments.

[0035] Provided also are methods for inhibiting cell proliferation, which comprise
contacting cells with a compound described herein in an amount effective to inhibit proliferation

20  ofthe cells. The cells sometimes are in a cell line, such as a cancer cell line (e.g., breast cancer,
prostate cancer, pancreatic cancer, lung cancer, hematopoietic cancer, colorectal cancer, skin
cancer, ovary cancer cell line), for example. In some embodiments, the cancer cell line is a
breast cancer, prostate cancer or pancfeatic cancer cell line. The cells sometimes are in a tissue,
can be in a subject, at times are in a tumor, and sometimes are in a tumor in a subject. In certain

25  embodiments, the method further comprises inducing cell apoptosis. Cells sometimes are from a
subject having macular degeneration.

[0036] Also provided are methods for treating a condition related to aberrant cell
proliferation, which comprise administering a compound described herein to a subject in need
thereof in an amount effective to treat the cell proliferative condition. In certain embodiments

30 the cell proliferative condition is a tumor-associated cancer. The cancer sometimes is of the
breast, prostate, pancreas, lung, colorectum, skin, or ovary. In some embodiments, the cell
proliferative condition is a non-tumor cancer, such as a hematopoietic cancer, for example. The

cell proliferative condition is macular degeneration in some embodiments.

13
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15t hereof; for exanple. 'Substantially identical' nmeans the sequence shares
at | east 90% honol ogy to the specified sequence (SEQID NGO 1, 2 or 3), and
pr ef er ablwosharmssoiat | east 90% sequence identity w th tireTAS@iviiEd3
sequence. SEQ ID NO 1 (NP 001886; casein kinase IT al pha 1 subunit isoform
a [Hono sapiens]) 20 121 181 241 301 25361 nsgpvpsrar nnekvvvkil fkqglyqtltd
fyhpggeynv gl vriakvl g | dkllrydhg pspl gpl ags vytdvnt hrp kpvkkkki kr

ydirfynyei rvasryfkgp tedl ydyi dk srltareane pviaaanpl g reywdyeshv

ei kilenlrg | kal dychsm el | vdygmyd yni el dprfn hpyfytvvkd npvpaaagaq
vevxgnqddydm{;j!ﬂhiRro\ri@aglialsgiarﬂw@b«brﬁoryshtdrmgIirgmuml¢gj¢ahéis¢<rderqmirrrgsgsrrp

| vrkl
sout eal oS LR BTN M b AR e o NS MR BRSE e o6 1
NO 2 ( NPbjgsg@2ixrapeutipgBy effderineaneount ofzl tmq@egtlwbmwsqﬁﬂlfgmmm auch Hono

sapi ens y vf eai ni t
o R (A “Bgéﬁ%ﬁﬁ?*??&&‘é%”@ﬁ%‘éﬁfi% B Wm0 101

f kgl yigt | thal isaffeetixeriy ethandea deyieddhfeqiiofthe dhekapputiovasnhistoerain einbetlimt s thes 1

fyhpgaeyneduARi iR )2, BelY GBIds ¥ B4HSBIRA S dina m fi ngdeqfridas h@l@a(/} 1%41
gl vriakvl g tedl ydyi dk ynieldprfn dilgrhsrkr werfvhsenq vspeal df

| dkl | rydthgrmeesutisslbaseepiaplersolt (horeal: dasoreseshedimpgtst qb@wk@nulmgmb@v@ﬁ:@al
pspl gpl ags P ¥itd3ApRlific ERpaRPA /e 8 tRelists of compounds provided herein, or a

pharmaceutically acceptable salt of one of these compounds. In some embodiments, the desired
10 effect of the therapeutic agent that is enhanced by the molecule that inhibits CK2, Pim or Flt is a
~ reduction in cell proliferation. In certain embodiments, the desired effect of the therapeutic
agent that is enhanced by the molecule that inhibits CK2, Pim or Flt is an increase in apoptosis
in at least one type of cell.
[0038] In some embodiments, the therapeutic agent and the molecule that inhibits CK2, Pim
15 or Flt are administered at substantially the same time. The therapeutic agent and molecule that
inhibits CK2, Pim or Flt sometimes are used concurrently by the subject. The therapeutic agent
and the molecule that inhibits CK2, Pim or Flt are combined into one pharmaceutical
composition in certain embodiments.
[0039] These and other embodiments of the invention are described in the description that
20 follows.

MODES OF CARRYING OUT THE INVENTION

[0040] For convenience, and without regard to standard nomenclature, when the position of groups
on the bicyclic core portion of Formula I and Formula II need to be described, the ring positions will be

identified by number using the following numbering scheme:

25
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SEQ I D NO 3 (NP 808228; casein kinase Il alpha 1 subunit isoformb [Hono
sapiens]) nyeilkaldy chsngi mhrd vkphrivm dh ehrklrlidw gl aefyhpgq

eynvr vasrwyof2kgpsbiiedy gnydysl dnw sl gcm asm  frkepffhgh eoydiskemiosw113

kvl gtedl yd 121 yi dkynield prfndilgrh srkrwerfvh senghl vspe al dfldkllr
ydhgsrltar 40 181 eanehpyfyt vvkdgarngs ssnpggstpv ssanmsgi s svpt pspl gp

| agspvi aaa 241 npl gnpvpaa agaqq [0033] In certain enbodi nents the
protein is in acell or in a cell-free system The protein, the conpound or
the nol ecule in sone enbodinents is in association with a solid phase. In

5 certain enmbodi nents, tKB interaction between the @bnpound and the protein

i's detect qpoaj %%:Qé‘ch&ﬁé fapilmsawm intEb&er (Bh ngﬁ%ngrmgm%w the precitein

conprises a detectable and in certain enbodi mentsS the compound
conpr i sedliEregprtbrereiht @ F'h‘b%ﬁecoqdff@lgi Seenermpls. heposition of He pesrpound and t he

protei n gedRlch®on e pHalyPRhEMaYbd &embe@a@p%gﬁsﬁ al?dtﬁ‘at gﬁa*agl s atth APt thé\ 5&2

provi ded are nethods for nodulating the act IVI m protein,

pr ot €1 n, unestitufer carpprtdiacenthibe Rhenghet %@066%95 tpﬁbmahessy%qnéﬁm&oﬁﬁm sing the

protei n @ dddvehicnodTRRphehyd BEE IsihR R d BEhe Cltidgn &l RBUALang tHr&Ghb ehef OF
nodul ating _the act|V|ty of the protein. In certain enmbodi ments the activity

of the pPBtisaem whily deistropHnE conipiniRg R i TrisEed 19as Hiedi-Bpg, §hs samewitivg ot ei n,

such as mnfBKandXcRdn&d Wiill®e EYd 51 agermﬂp@ﬂumataﬁareluﬁma@Iengoa‘lc E&) ID NO 1, 2
or 3 or a substa tla||ﬁ identi cal varqan@ t hereof , for exanF I n ot her
enbodi netfPEUEHENS Bt dfiony rige epfinies Z5f otesdo gt bicyefif sropp i be refeed er t ai n
enbori NeBtSthe Whengesdiem i s a cell, and in other enbodinments the systemis a
ceII-freg 2ysten1 The protein or t he conmpound may be in association with a
solid p certain enbodi nents. [ 0035] Provided also are nethods for
i nhi bi ti ngotoel IThpreerhs‘frednat dand e nonkined a LaIEdHA Sfeluﬁ\ﬂfyttﬁxﬁaihﬂrgieﬁzﬁé thepriseich a

compou ndof gﬁfaﬁt ohp(ﬁqhehg‘grﬁcgh &egm e Mup’tanc? faL s\é(f 1In{c{)chzln§gl)llg w1tln nQ!) | feration

200f the ce he ce S sSonetines are I n as' a cancer
cel | | reerg@r gt leashpnsr skhe tegp cast or “pidipstinesed Q?z&rﬁ'é’éfr‘o“ woxHe indistts Batguneeds | ung
cancer, dae,m&tsmohretoibeta@ans@fherdm]ldmrdemyathe&am&rompﬁslmgn E&ﬁl’h@’@l“mclﬁ&(@f’y cancer

Cel l l I r!l%a "‘coxtg)mm e)é%r[p%e COl’lStI’UCdSaS open 61@9%11“ lte Srﬂear;[m & IH%P %eli)ut I'lOt ]lmlteéﬁ]s I S a

breast cancer, p e cancer pancreati’c Ca cells
sonet | mekhe gndpointhof4ll fanges disected mhqfem $PIROTSILS RREpErty artc 1IICIUFFEﬁsanérnéeneWe'al>'t unor ,
and somabmbRMleare in a tunor in a subject In certain 25enbodi nents, the

nmet hod fur% onprises 1nduc optosis. .Cells imes are from
N sub ect Iagjl r"]lgl nacufomrpo%{leggntj et}}egwlerbtﬁm tﬁesg compounds”, ‘such compoun(}(s) ﬁ

compound(s)”, and “the present compound(s)” refer to compounds encompassed by structural formulae
disclosed herein, e.g., Formula (I), (Ta), (Ib), (Ic), (Id), (IT), (ITa), (IIb), (Ifc), and (Id), includes any
specific compounds within these formulae whose structure is disclosed herein. Compounds may be
identified either by their chemical structure and/or chemical name. When the chemical structure and
chemical name conflict, the chemical structure is determinative of the identity of the compound.

25 Furthermore, the present compounds can modulate, i.e., inhibit or enhance, the biological activity of a
CK2 protein, a Pim protein or both, and thereby is also referred to herein as a “modulator(s)” or “CK2
and/or Pim modulator(s)”. Compounds of Formula (1), (Ia), (Ib), (Ic), (Id), (IT), (ITa), (IIb), (IIc), and
(Id), including any specific compounds described herein are exemplary “modulators”.

[0003] The compounds described herein may contain one or more chiral centers and/or double

30  bonds and therefore, may exist as stereoisomers, such as double-bond isomers (i.e., geometric isémers
such as E and Z), enantiomers or diastereomers. The invention includes each of the isolated
stereoisomeric forms as well as mixtures of stereoisomers in varying degrees of chiral purity, including
racemic mixtures and mixtures of diastereomers. Accordingly, the chemical structures depicted herein
encompass all possible enantiomers and stereoisomers of the illustrated compounds including the

35  stereoisomerically pure form (e.g., geometrically pure, enantiomerically pure or diastereomerically pure)

15



[ 0036] Al so provided are nethods for treating a condition related to
aberrant cell proliferation, which conprise adm nistering a conpound
descri bedwbensi0354¢19 a subject in need thereof in an anowrot/Uskéiemsdve to
treat the cell proliferative condition. In certain enbodi nents 30t he cel
proliferative condition is a tunor-associated cancer. The cancer sonetines
is of the breast, prostate, pancreas, lung, colorectum skin, or ovary. In
sonme enbodi ments, the cell proliferative condition is a non-tunor cancer
such as a henatop0|et|c cancer, for exanple. The cell proliferative

condi t i GAd ergntippietid ae S‘GTE‘Q@H’GWHT“P‘@WS i Fnarsigprericenh el qiemerés, mixtures §a0087] Provi ded
al fo) ar aesoREdiad shefr %mﬁoﬁ@ﬁénhﬁl@m@r@ ot S%Fgé@&ﬁe@%isﬁgkepﬂhtﬁﬁ Ee@l@rﬁquesﬂﬁ-blﬂsal or an

i nflammat sor need of. such tre conpr|5|ng
adni ni St rgl:;c“gnls g{:hmqtu?ic. well k own t? %ﬂg&kﬁ&:&ﬂéﬁgu eélbvﬁ\tl n g‘Flf‘%eéf“icsg‘nE of a

t her apeuteireelssztg@elnfonm%f“@ll an'O‘P“UteF efaterepigenersdiny adyisgoleghess of coivel pammlmltsltner ing to

the subj r%ﬁllc%lmjeseci%hse eﬁcbnﬂﬁaséeﬂmb b«ir&)&' d%@reon?e'rgnd?lfcr fhbulemANpMIPY B Pt hat 1's
effective t ect of the therapeutic aqent I'n certain

desir
ebodi PR e SR E BE i BTG SHmIe 8 E3 EIRR G MENE Ebtpound. of
For mul a depiged didfinaemefescri bed herein, or a pharnaceutically acceptable salt

thereof. IlgpoHonme eamga;dmmﬁm; nen gzwraegmtﬁem%s anmpae$§tl&§%§,n Jrfpeor Flt is

a specific conpound in onée of i sts of npounds provi herein, or a
phar mac eI If‘S'i Qe EEBte|yernd i afs° ydergiqed ‘Bfncf"ﬂlé’ése"‘*lfbﬁﬁ&'ﬂﬁﬂ%f thejfppng o e

enboll nmehdve, Actvedighhsihe edmiBiafricacés deficiddhereih kedonpauill ssagantonteiatorhsofenhanced
by the rIPel ﬁl%h'lt&i c%ltﬂgt;un&sn lﬁl"heh% er”% J& CI‘CEI dgefgljls ?o el%) ggﬁpéhlar%%] 1n|tc1_|nonge| !

proliferation, In cert alne |nen
t her apedt?'er JYe#e tHat tﬁlﬂéth@hﬁaﬁe%&gwr t"ﬁ@‘"l‘ﬁﬁ‘lu@c fierexantpist ketoapprsierd aek2, Pi m
or Flt it8oamomdf@as el dnélcoripoyid ORialotheRexainplk,Q3GHsti0RE 1,2 YRR zdM detive m{>0038] I n

some e 9%1%”&1&1}“@ Q&tomgg% &Ly's%hgw gent and the nolecule that inhibits CK2,
I

Pi m 15or areamnlstere antially the sane tinme. The

t herapeutic age nR“and cule Rﬁat inhibits CK2, Pimor FlIt sonetines are
used concurr by t hg= b] ect e ther apedsy b,cop@egg@tsu@nqea Ay, mol ecul e
that inhibits Pi m | t areu I nedri2d £ piwalyRasstae®ati cal

conpfclfm tion inNcértain anbodl ment s. [ 0039] These and ot her

enbodi nents of the invention are described in the description that

20f ol | ows 00RZIDESEe OMPEARFDY G veRYPn TE haveNENEYICGIoups sofad B4 tapRlde ofconveni ence,

and w t hapiratlof 8adals. TOh& AR aedyvdd RIRRAE] il €& thm%'ﬂodnﬁ' 6t 1PQ§15r§tb(Qirln @k 4 9roups on
la Il need to be descri bed,

(1 O LRGSR Sl BB T b e St 1, O
nunber i neyokwh exaniQor organic acids or the salts may, in the case of acidic forms of the compounds of the
20 invention be prepared from inorganic or organic bases. Frequently, the compounds are prepared or used
as pharmaceutically acceptable salts prepared as addition products of pharmaceutically acceptable acids
or bases. Suitable pharmaceutically acceptable acids and bases are well-known in the art, such as
hydrochloric, sulphuric, hydrobromic, acetic, lactic, citric, or tartaric acids for forming acid addition
salts, and potassium hydroxide, sodium hydroxide, ammonium hydroxide, caffeine, various amines, and
25 the like for forming basic salts. Methods for preparation of the appropriate salts are well-established in
the art. In some cases, the compounds may contain both an acidic and a basic functional group, in which
case they may have two ionized groups and yet have no net charge. Standard methods for the preparation
of pharmaceutically acceptable salts and their formulations are well known in the art, and are disclosed in
various references, including for example, "Remington: The Science and Practice of Pharmacy”, A.

30  Gennaro, ed., 20th edition, Lippincott, Williams & Wilkins, Philadelphia, PA.

[0043] “Solvate”, as used herein, means a compound formed by solvation (the combination of
solvent molecules with molecules or ions of the solute), or an aggregate that consists of a solute ion or

molecule, i.e., a compound of the invention, with one or more solvent molecules. When water is the
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(H [0041] In this schene, positions 1-4 are in the | ower (phenyl) ring,
and positions 5 (Nitrogen) through 8 are in the second ring. So, for

exanpl e, wbeopassiibon of the polar substituent X on thepphmarsgéionings may be
described as position 4 if that group is attached to the 5Sunsubstituted
carbon adjacent to the phenyl ring carbon attached to Nin the second ring.
Al so for convenience, the phenyl ring is labeled as the Gring in this
structure and throughout the application, while the second ring containing
Nis referred to as the B-ring. The sane relative nunbering schene will be
used f orsolyerthelie comppradinglseivets it “hydnag e ExampleBofdwdratCinclugrgbuy pre yesllimitedstor uct ur e,

whi | e t hemadghdt, |n%ﬂ@1|ydr’éﬂe Qﬂ'ly@l@t@ttahy'a}aflghez&hyd?ﬁgte fetds RGnduA bt l}{dgrstlabch&QJné@f group
will be r&eferr 100011 The

R e L T RN I
denot e trhze' app ese paeolgdte fatm. | Bigstlvagrietypfally Fremedefachydmioe dvhich &rrithefpast df dens " a"

and pré?s'érgtldﬁ%eme br@geﬁrcgrn@ﬂ&?@mr&xg%zﬁﬁal a&&%n&rof Fﬁglfstﬁre b9[he ax?ntydljo@saSt one" The
term "or " js used as a function word to indicate that two vvords

15 or ex“ﬁ?‘%"é’g?%n@péﬁs%“'f’éenb‘é"taken together or individually. The terms
"conpri si ngp44l "Thatemmipster” 'hiemslamh’snagifa p@seak cooparhdiinvhivl inyaif ehe tQO@E const rued

as open- fﬁ&q&g of il lgﬁec(ﬂe e lacgép@ré' BQOR Iﬁﬂ@tloﬂ qh Qfich tlﬂyk Haghr lf lhg%stteegs ah)?y 'ar The

endpoi nts of all ranges directed to the sane conponent @ro per
i ncl usi \Fé’b%’hﬁ’"iaﬂd‘éé’é?m%'ﬂfh fgrms 3 BY I hestst @ole%m}fi‘gﬂ’fé‘o‘t“@}“ﬁ%“"& YrpIHd(s) of
t he lmveﬂl{yhyjrtyqloa'ﬂdyh%&BalEﬂﬂmwﬂﬂlary,lalkyB tigdiocganpietend{Balkyl addhebs@eonpound(s) "

and "t heypr, re ce Lo ar structural

For mul adeReRaF Bk O TRANARN, Shie L & e 0 PTHABHIIPL FAEQIRBRIEMGY &) (It IR

(ha), (JPBYxYIs@repeepent gy formepf | hydir%@wroré@r EHPS- Skhacs, fliere eeﬁﬁrrfea}rmsacwnfwn t hese

f or mul aeic&bh@lﬂeanﬁbzﬁﬂﬁhyﬁ’r@yzleﬁtodlhe&(iﬂr@ﬁﬁﬁiné’l@l‘b@ky‘l au&amp@umé& eEf&};’mbﬁbelhdenL ifi edI

ei t her SLIyct ure en the chem ca
n%ﬁgh ﬁr?es St al‘.ll%%ﬁlower c]@yll %e} yg%sﬁrs e%_l glvalgyg(fxy ?tl’ UC V}h

StI‘UCtUI’e ane con ure is
det el rratloviexysthyhesiersiileesnelkaxycagonylaey| eststapogurebthoxzarbmyloxtratibrie, the present

C?Wpouncgﬂloﬁ}&&bmﬂkﬂeﬂ&ﬁandﬂ 1@)pnop§'l&mo@l$xy@ﬁy] RARGE: alkb%emyp%s@glecga:c act idVi ty

of a ereby is also referred to

her ei n ége%é’xymethefr TR lacfonyl"eswrs b'e'&éra“ %‘7 tersF}?’W]Eer%otfw'y]ieg’reft?)s’ﬁ?weéorrpounds of

For mul a afM4egoylafningipethy( psteys, e.¢.} asptylahingihethy( ¢sfeys; Oftamgsters(chnl arb)) be asadi sfch@dy , i ncl udi ng

any SpeQJeiﬁzlygestQQBmym%edE&@&ﬂs bl Q@&sne{bfa{eee e%@mpm@er& &;ﬁgwl ?I or S't' 100031
e compounds cont ain chiral centers

and/ or c%{pgfpglog)(é E‘V(ﬁgswésh i@ﬁ%ﬁ“éf"zﬁ%&“ e 4 @fthyg%'o%’ °é¥)é"(5[?°§8héf’§“e")§'uch as

doubl e- rerre li{Homethgethoxygarbonydomgkihylesters dipmysyaboadoxfetia ehtes) (S-remiaht | oner s

or di astgye9 @B&&ole'ﬁ% méﬂ}&?&ﬁe}soﬂ[[{cwéllH@%%y)QM¥1§ny]Ethﬁ h§9 '3%to‘%9ethy1 2

stereoi soneric forns as._m xture ereol somers’in varying
degr ees BFPUBhIEEI HAPYPY o A slRd Ayt dBE Py sRI S ohfecaRPRings éheof
di ast er eoaver yenfmoan b forgley at fiehi@rtok@nofcad cogippurdd hyrueisg chepinGingtndi@dei N

eNCOTPASEpchnRASRI-{thudk BRI ATRE Ry A, BbES R ARG for Kyt Bfrdahd 1 e
conpoun n?ethlylng oxL(I) 1I 3n<9 oxole-4-yl)methyl esters.

[0045] The term “prodrug” refers to a precursor of a pharmaceutically active compound wherein the
precursor itself may or may not be pharmaceutically active but, upon administration, will be converted,
cither metabolically or otherwise, into the pharmaceutically active compound or drug of interest. For

30  example, prodrug can be an ester, ether, or amide form of a pharmaceutically active compound. Various
types of prodrug have been prepared and disclosed for a variety of pharmaceuticals. See, for example,
Bundgaard, H. and Moss, J., J. Pharm. Sci. 78: 122-126 (1989). Thus, one of ordinary skill in the art
knows how to prepare these prodrugs with commonly employed techniques of organic synthesis.

[0046] “Protecting group” refers to a grouping of atoms that when attached to a reactive functional

35 group in a molecule masks, reduces or prevents reactivity of the functional group. Examples of

protecting groups can be found in Green ef al., “Protective Groups in Organic Chemistry”, (Wiley, 2™ ed.
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35stereoi sonerically pure form(e.g., geonetrically pure, enantionerically
pure or diastereonerically pure) and enantioneric and stereoi soneric

m xt ur es.wananti3someri e and stereoi someric m xtures can PeTrissabwed 13 nt o

t heir conponent enantioners or stereoi sonmers using separation techniques or
chiral synthesis techniques well known to the skilled artisan. The
i'nvention includes each of the isolated stereoisoneric forns as well as

m xtures of stereoisomers in varying degrees of chiral purity, including
S5racem c mxtures. It also enconpasses the various diastereoners. O her

st ruct ur @8 red/Hasoeer! .t “Codpgpdiat o&SysperiOrgasic MeowEs!',, Vasut-8 {Jblat Wiley aner el y f or
conveni e.‘ﬂ)?l@1197@rig%%SR?Q@enlaﬁ&e%ﬁ%%mﬁ&mlg gmuﬁs ntnchﬁe IbGt aeem:ol mteﬁg) Fonﬁyl ql@fg}lllCt ed

ol efin i soner he co Y “in_sevefal tautomeric
forms, afifuoraes hem=t ?eawl%éﬁaaow ! 61CBGHe’e’f B‘tﬁ‘f"é?f‘é‘?"“ﬂé Bogy: "B lence only,
and i s at"BeS\rdenabdsl-diana@neoyEES”)otityeind tubsiinosiaris! @éupt, Akydxgarbody).s hown.

Accordl nohierd EnSNSHEH M) HE AL ARRLGLAGPESGR- FREATHAS al | possibl e

taut omeri c e 1l lustrat term "tautonmer” as used
herei n rPErSRtYs ydomRFdcctitegognamye bi“‘rf't"b“ob’r‘fé“eél‘fbthﬁséﬁ”hwefhﬁ hyfreyeosRse so

t hat t heyecihancgaédsr alkjag&{sbﬂi’as béhzy@(hidd rityDéthaddas wkiDss aloyBatietseretrak @drépgangnd enol
are two E:tﬂ%ysttola ndi€ LiLT8, 9f | Qe conmpound. In another exanple, a substituted
1,2,4-triazo és |vaE ive P[ray exist in at |least three tautonmeric forns as
shown bel dW47I As used herginF phaphecewtistty atrariableo metns auiphie Bhesk rroufat ith have

i oni z@abl @s@¢ FURBans hdaBinka R wlaﬁaoue@iaaehbm@fmﬂmerpameaglé 1@@0@5 aﬁcﬁtlhé ﬁke In that case,

wher ever reference. i s maq)? 5 L%p gjg in the art
ominensurate WItha son ebene1 n ratlo e ective rthelr nten ed us w1 lr_rll esco P%
that a pchar maceut i ca y accep e sa e use ese a S nmay

be aci d wedimedion jwghens i nvol vi ng i nor gam c or or gani c acids or the salts

may, in theo8RSexfien@Chdis o £ LB a@fvabiDRnicOIP ML SRk nithERQbAY RNt | On be
prepared frominorganic or organi c bases. Frequently, the conpounds are

pr epar edBIMSFEEd as pharmaceutically acceptable salts prepared as addition
prodifct s dP04phaxmteiettd apriuitjordheremptieblyeefagivasnaont” basasantiSuf tharesnt

phar mac %RF&@:& ln)(vhﬁ:ﬁ G @&Eﬁéﬁ’él Butdle S cANEd DRSS &R c@rﬁ&u%ﬁ.ls LamitRQuey b B patn@rﬁ of’” t, such
as hydrochloric, huric, hydrobrom c, acetic, lactic¢, citric,

tartari @ geygy f“&?rq“"T“BPyrﬁf ?Pd“pa‘éf’idéhahflfﬁeieisfsd‘r‘i‘eséré‘f FEUVIY A YV H B ] d?ﬁhﬁW?‘ ‘EfX| de,
sodi um hydifeativeldisor@nmpienefiriahytidicd witckene ichfiésetdagion inahd dust oaseveresef tgand 25 t he

like f Orsyfnﬁ’t&'ﬂ! ROARE vfin H&biledse oMRIARPS O iRFERA @ foﬁ’ééw@fan&/&%uéﬁp&ﬁ’l?er late

salts are |'1-established in the art. In sone cases, the conpounds may
contdl n ‘58‘[‘? RAtigR} CAERAFRCVI g absensa &f the HeaRehti ToRarmpE-de, subigst Wit @ ase t hey may
have tV\o‘bhr@mlﬂeldu@r@upﬁe”aﬁuﬂldysatnednawe iftemdt@tasschr@d g eaon iStha rackaif ehmidegrbvads f or

the pr epaarécﬁ)t:t’ioqrh 19Jtasﬁtlé‘r %S&HE SL%&?%Ptﬁé;%g\gJoﬁs S@chitd 3fnE DS Pﬂe!:er adf MUl at i ons

are wel nown I n e art ar e C In various re rences,
i ncl udi g Hf%?ﬁseerxtawﬂvgévmﬁélﬁfwwdﬁmp&mewtseie ahiense afribr optEent Tie RSTIsPhar macy”
A, 30CGenmnatf of @ehpound Bidntini@ettd tb @ Bubjebd valpddp&@toh the Wbt hrid 3&W8ritoMbd kidehrs or

Phi | §§j el <Brl;](jit?‘dn axlljdoc\jn the characteristics of the patient, such as general health, age, sex, body weight and
tolerance to drugs. It will also depend on the degree, severity and type of proliferative disorder. The
skilled artisan will be able to determine appropriate dosages depending on these and other factors.

[0050] As used herein, the terms “alkyl,” “alkenyl” and “alkynyl” include straight-chain,
branched-chain and cyclic monovalent hydrocarbyl radicals, and combinations of these, which
30 contain only C and H when they are unsubstituted. Examples include methyl, ethyl, isobutyl,
cyclohexyl, cyclopentylethyl, 2-propenyl, 3-butynyl, and the like. The total number of carbon
atoms in each such group is sometimes described herein, e.g., when the group can contain up to
ten carbon atoms it can be represented as 1-10C or as C1-C10 or C1-10. When heferoatoms (N,
O and S typically) are allowed to replace carbon atoms as in heteroalkyl groups, for example, the

35 numbers describing the group, though still written as e.g. C1-C6, represent the sum of the

18



100431 "Sol vate", as used herein, nmeans a conpound forned by solvation (the
conbi nati on of solvent nolecules with nolecules or ions of the solute), or
an aggr egabeotimssoigonsi sts of a solute ion or nol ecul e, PCTAIS2018/0¢ampound of
the invention, with one or nore solvent nol ecules. Wien water is the

sol vent, the corresponding solvate is "hydrate". Exanples of hydrate

i nclude, but are not limted to, hem hydrate, nonohydrate, dihydrate,
trihydrate, hexahydrate, etc. It should be understood by one of ordinary
skill in the art that the pharmaceutically acceptable salt, and/or prodrug
of the prebemf celtbmpdgmdinrthglgramsniuethé simbenofsusiohatabadohothat arclineludelagsat e i s

typi cal | o RARIRG A olY AEAL LAtk WILEN. LAnERANGIC AR Ling hehigaSPr eparat on of

the present co roug noi sture by the
anhydr ous [QQﬁTrbdlim@ald»f, tftehiéwﬂ) raé(sesrhand akyat aubmtuents of 6@ 4evEntidneconi@innh-1065t er "

means armkﬁ%ei 16 (ke 1%%%§§.Bﬁf'ﬁ?&%%kr@nmtﬁm%Maﬁ%&%w‘ﬁsc fginctions

of the nolecule Is replace nction nnlety of
t he est ealkyingl). awnelar-béﬁy eoainil HCrgkyh endpdGalikehylfos pikgnyd). st at»glegregmeqn noi ety,

i ncl udi rkgcllkHétmd}QEhah bfd c}fﬁéiot{n%lr?ﬂlgm%nd e 0¥%kn or?e%ll]ﬁ%l@w)nd &béﬁ ﬁr

cycloallcylallc% ary , heterocyc eterocyc and
subst i t un@eed evithinghs defisitione @eferm‘i‘wéeq«ydfﬂ@nylwlﬁplealest leﬁtssorvfcatblqe pr esent

CONMPOUNd$ 3k BodbEbdne HAa umﬁamehﬁaﬁéqaw LafyR)1e “mraﬁﬁ,emomﬁn ih&sf fem of
hydrol ysabl e ester groups. That is, these esters are pharnmaceutically

acceptaHP@°&ﬁﬂb@Hﬁp o drolyzed to the corresponding carboxyl acid in

Vi voio Theqmﬁﬁt/ﬂkﬁ mybﬁldeﬁ@yﬁ@duﬁmk of?é?l%tloﬁﬂ‘} Is&&hag:dlt&weextem that
al kanoyl oxyal esters i val oyl oxynmet hyl “and 1- 15pi val o%loxyethyl

esters; SI“%J\/\%’PS‘&P{?BX‘}HS%SSWW%%IWR%}W JyPlé%lsubsew@ms ‘"ﬁ’é‘?ﬁ@k&ﬂé%?%é‘ﬁytle oy met hyl
1- et howeaze@o:cwtwmtmlmmmk masyprs@pezlsmmmﬁmxemmbmst ers; |ower
alkoxynet égﬁster net hyl esters | act on esters

benzof urdE RN ECERPONR MR RRE N BE G, e Sh el ¢ CR, COR,

al kanoyleamnprmtelfanh 2B REE mge;engamly acet. yjsamgn@msﬂwéter@asmr@ c@adwrczeﬁt ers
can use est n ano est er er
exarrg éé?etel“?‘?ég CZ&@P@WI @P ﬁgbeter(@ ‘?‘yb%gn%}/]iynil ?‘E&&IV PISlx ret hyl
eS'E (er S; (ﬁllOBS)l o'l:CaC(eltOOﬁéwﬁiabman&]Sioﬁﬂ&s optlonally substituted with halo, =0, =N-CN, =N-

2-[ (2-meghyl or o 1 & ,

L R B PR S SRy REr NG g BB, e cone

i sopr opWRX-R YRy NRYEDOR1, N&SC@RS CN| B=0Rt, IR 0RONR,; :300dROXTHFE; dirdy 1)
5 o ety e shaubS oG B ) BB Fa R El A E T S ierb 6268 1 ne art
t hat2thy destopsdCeCésirgr @ G3FC I(hetmnspoands atkén;tl hed gkesegbupsruestd N can be
f or med b I S onve nt i onal . .net hods.
25Repr egse?lsglgltﬁle% 2 ls€§e(¥cs’ §| nc?gsléftemac HP§;¢ qux t(zss#:w}]'{%er?asry cach oPwhily

i sopr opykokysidstivaed/byothy atbhtymemtharase @pd’p(uﬁe for the particular group. Where two R

met hy1- %r RXre %re%enq oRis Isgme atXJn)(gE t ltmz) or%% %djgcent atoms that are bonded together -

(e.g., -NR-C(O)R), the two R or R; groups can be taken together with the atoms they are

25 connected to to form a 5-8 membered ring, which can be substituted with C1-C4 alkyl, C1-C4
acyl, halo, C1-C4 alkoxy, and the like, and can contain an additional heteroatom selected from
N, O and S as a ring member.

[0053] “Optionally substituted” as used herein indicates that the particular group or groups

being described may have no non-hydrogen substituents, or the group or groups may have one

30 or more non-hydrogen substituents. If not otherwise specified, the total number of such
substituents that may be present is equal to the number of H atoms present on the unsubstituted

form of the group being described. Where an optional substituent is attached via a double bond,
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[ 0045] The term "prodrug" refers to a precursor of a pharnmaceutically
active conpound wherein the precursor itself may or nmay not be

phar macewocallogs@et i ve but, upon adm nistration, wll PeTasevmentads either
nmet abolically or otherwise, into the pharmaceutically active conpound or
drug of interest. For 30exanple, prodrug can be an ester, ether, or am de
formof a pharnaceutically active conpound. Various types of prodrug have
been prepared and di sclosed for a variety of pharnaceuticals. See, for
exanpl e, Bundgaard, H and Mss, J., J. Pharm Sci..78: 122-126 (1989).
Thus, orsectods agadomd ioyygsk(+0), the gtdue taket updewowsailable vhlendes,ep direottihmeberpr odnt gs
Wi th SorH??JMthu?&YP !hgtyneléj t}eggcq@deﬁlilsersdu%];d Oroclr?m % t%gnt eSI 3 a[lgo(?e va]lencpr otecting
group” refers 1o a gra'upl ng o f th enattached'd 25 €5¢t i ve

f unct i onall00§3gr-Sehstitited, awiren luged td reodifp s kissifigdechup ersadical, preay dat e prawee i vi ty of

the fun :fh@&ﬂ latoBhS SR sp&ﬁ'@@?ﬂo@ﬁor@z;dlcgra%te%t 1hcﬂzgenggnqy Qﬁ)n@ %th@reref)lgééﬁ] q'nth n Geen

et al g r ot ectdl e Groug Jmn Organic Chemstry", (Wley, 2nd ed. 1991) and
Har r i%s orf™&PEf o S iergiipBhYF I of Synthetic Organic Methods", Vols. 1-8 (John
W | ey and [®86is,Sulis@iidnt $OG6 )use iR subs@uring baturgedaniboroatqiisot $€$deﬂ@edg;r®ups i ncl ude,

but are ngk, 1L1e1metb%darmml&9eareylw hA6EbY Lo, -bRY, IdRY0& 0RC KIp¥ike, —NABNAY.
benzyl oxycar bo tert-but oxycar bon;égIS Boc" trimet hyI silyl
vs

(" TNB") , Hibplometh ﬁ%ﬂﬁyr%m?%Ne?%nEQuwpenw N 8§ -SEPNRGI-SEQRE>subst i t ut ed
trityl gSEHOR’, -a$(DyRDXISAROOIOS0).EI:-PIoXaNg MO NERNYHORIG@RNOYY, (" FMOC') |

nitrgy Ve ﬁyl&g())geaé(pﬁqu (g(ggglogid)oﬁn%( )Bﬁb Ié(éﬁ\m &W@%ﬁg |r e&t dr oxy

protectin e hydroxy

group is© gfsg’hepcé@?l RELDW . -AUS)PRE é\H‘ g@é'ﬁ AR Gy NR APt NRCYPOBY her s as
wel | as -aRlg$)oet, her®s(O)NRIR, ahy‘tdmww any-NRBI(WRN)SRCRE, whab Ryik sdidetd fréh ther s and

al ly! Et %I‘ §0n51}t91g4z a:h( c¥cllloa yl, pe?ehoa kﬁ cyfgp%rmcpgrgll grgllaﬁ( 1 he%roa angI e" means

sui t abl eg use-in (l)n | SQUe -ani mal s
Wi t hout hﬁmer@hwx?ae}l R'yjis inleperidengly ystogemer|RE mpd @clrlésqoleﬁ*vs@,dendna erhe |i ke,

CONMMENS Wiiahaiva, il 1do K€ asphakiee obamedi he liuﬁ&%erﬁ @&h & whth he@ ik 86ddba/@rmf 1 their
| ntended uss% wi.thin t und ned

048]
"Exci pi ent” r%rf7e"rlembfre(p°zi'da eﬁcéah {whxc ma\y/a‘?{‘tona“%erﬁ g fdognnFﬁp"'OgP‘F fa%\? With which a
corrpoundilflfesena@m"mablte@roe@ms m'(@@)ﬁ@ilthAaroﬂpeqbﬁseseng o ®, HwmlintAs spaeific examples,
"t her apeMRire &lnelnt &fi ﬁ&m LNE,, 2RBRN,N- hﬁmt, 1 6Ha3N kb IS;ENOMQ;I AbsolEgs&nt: conpound

in which a benefi ci out-cone i.s achjeve ound is adm ni stered
to a patTem® s %{'I“ttegrﬂﬂ‘élt T panye "ﬂ‘i‘g élﬁ‘ie Q- atl’g’f al ﬂlﬁgﬁﬁ}éa’ﬁhé]ﬂ‘y fssesses a
desi?led cadehewionlyyli-plkyi¢ng €(QXO alksildne- G(O)NR"RL*’ hed (R €HC(QFO: Thrat bve

di sor dergyre s@bsjﬂﬁl@ﬁfg*oﬁﬂsatgkeg kdeBth& hith BYLEQIS w'hQE huﬂﬁéaneéé%;,J 0h 4 Jeilchgg €Xt ent
or sever.i t\éﬂgﬁﬂiOﬁgyl%ﬂ%&qm associated with the di sease ‘or di Sorder and/or
! I

an i ncr é%d hetgoals/ or quality of I ife 200f the patient
conpar ed 056 tShailagi sendtecnogrodpk eseful atubinting inetur@sdanibbiegtorisan thasgeibgdect wit h

cancer, g@oup Dterg(ﬁéal ﬁ&]@de &ll Argh& mmté?iqg» Clgrr}%lo Id‘ C&)k’d %ﬁb aS r ﬁﬂ% tnlllﬁnnﬂet'ﬂylt unor mass,

a reduction in the rate t unor reduction in netastasis, a
reduct i ofifs ¥ T‘r-lé:%es\%‘? |I‘E %@” t"ﬁesg*)ﬁpf%%oassé@e@"at O3 QUK 11OPE&- % ancer and/ or

-0S(0),0R®, -P(0)(O)s, -P(O)(OR")(O ), -P(O)(OR®)(ORY), -C(O)R®, -C(S)R®. -C(NR®)R®, -C(0)O",
-C(0)OR?, -C(S)OR®, -C(O)NRRE, -C(NR")NRR’, -OC(O)R®, -OC(S)R®, -OC(0)0O", -OC(O)OR?,
-OC(S)OR®, -NR°C(O)R®, -NR°C(S)R®, -NR*C(0)O", -NR"C(0)OR®, -NR®C(S)OR®, -NR°C(O)NR°R¢,
-NR°’C(NR")R® and -NR°C(NR®)NR°R®, where R”, R® and R® are as previously defined.

30 [0057] Substituent groups useful for substituting nitrogen atoms in heteroalkyl and cycloheteroalkyl
groups include, but are not limited to, -R?, -0, -OR®, -SR?, -S", -NR°R’, trihalomethyl, -CF;, -CN, -NO,
-NO,, -5(0):R®, -S(0),0, -S(0),0R", -0S(0),R", -0S$(0),0", -OS(0),0R®, -P(O)(O),, -P(O)(OR)(O"),
-P(O)(OR®)(ORP), -C(O)R®, -C(S)R®, -C(NR®)R®, -C(O)OR®, -C(S)OR®, -C(O)NRR®, -C(NR®)NR°R,
-OC(O)R®, -OC(S)R®, -OC(O)OR®, -OC(S)OR®, -NR°C(O)R®, -NR*C(S)R®, -NR’C(O)OR®,
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an increase in the longevity of the subject conpared with the absence of
the treatnent. The preci se anount of conpound adm nistered to a subject
wi |l depewod 2on/bE9t ype and severity of the di sease or pPEF/usendiotdion and on
the characteristics of the patient, such as general health, age, sex, body
wei ght and tolerance to drugs. It will also depend on the degree, severity

and type of proliferative disorder. The skilled artisan will be able to
determ ne appropriate dosages dependi ng on these and other factors. 100501
As used herein, the terns "aIkyI " "alkenyl" and "al kynyl " include

st r ai ght-NBKAS)OR®, BNETGENNBRE AR EOARIR "oy NRECINBHSRAS, erere RY 8F od&F by bs r adi cal s,
and cont};ra,q,t,glpggﬁngf these, which 30 contain only C and H when they are
unsubstit ut ed. | es i nclude nmeth % et hyl , isobutyl, cyclohexyl

cycl opent Jp%stshyl‘“ce‘ggﬁ"r éb‘éﬁ‘l‘ﬁ}iemsgre@u‘( nyLgteps that ?rFR%tm““ﬁ%S“PSt“é{F ‘nunber of
Cﬁr bon aheak Jf heG@atulSael-K ?h’eﬂelhR“ %Q{@{(%ln@SalﬁtﬂSGQlngﬂtehﬁﬂ@l a2- ctg g : VmJ_EEOC
te I’OU n al n (0] arpon arons | can e represente as -
or CI“@T% Sg%gtfetfﬁ’amgw&p%égélﬁmﬁ St hgtereplinmyl. §1t%c&12pg-§ are al | oned
tor epl a&&r&aylb@@camwscascuometeeiasyn QZaZLdideryl@lkﬂU@SC% Cor hexadiphieyl, t he
35nunbers ,descri bi ng t he .t h still witten a

T boord 18 T GHABT PG S P AP Bt SYRS RS B S Bi%s  he
nunber of0, sHcONEN-OROAINRIBORN AR ZISR,iSTSR YSONR'S, Nm’}sbakemrE@NRqr car bon

Typi cal VR CERE S By N Ry N OB RGP R L e nEONF PRER mwent 1 on
contHdi n GQHO@d(rlsngyvharemreaaﬂlﬂﬁ elekdanyly HoCl«ﬁMlanC)z C@meea‘rwl@ggl(%dh(te‘mezom o
(1:022:61'( glakf/l ng(:r%h %%’%fy?aqfi% rg'la&%ﬂéh‘?fgrlro')“yﬁggyﬁ lalky gﬁ% @Zn i ncl>/ude nor e
t han oneheteyqaeylakylmatit d)fpd/lﬂclbs)npi;onaﬂy substitut¢draith arer mokeigrp)jpe semgd fremch groups

are | nClh"éQ)eel\@4a p(,tlrte l‘Qe?ercflnla'ttlj n%g)gc Q‘q (E I’e r(')'a%‘l kF dcl)x'é X}ﬁ?ﬂlaﬁlﬁ"eﬁécom ain

at | east onhé car Eégri car arecqn term
"al | cynydnt whirem twvh &y candnetlimked tatforingals ¥ mmberc@nhg)optmaallycmmtamlqglue tdothred.

1010%2%&“&4&)%5 BESEW, m & oAl §yﬂ¥ ol BbRmEh S lf*fo%eélcoﬂii ?P&'l\llé’y substi tuted

to t extent that suc stitution m nse chem ca /pi cal
subst i t U¥htre ol bulfeare mmenamethﬂmnelatqm e NR), ohaih adjace@, atondd-tiBiare=N- OR, =NR,

OR, NR2, @22\ 2/ SOP R = RCOOR,
NROCR - G MG DY B RIAER Wi W e D i Mo

i ndependbgytargcopnec@d R faink g F-8 nebedd tiag.evhieh day be substit@8d avdth IC1-@alkyl 5C8

het er oaqyi_¢4 g;%,] (ﬁgloaék@ﬁ')(ikox;p%m;ﬁe h@é %cpc%h lé@xﬂéﬂl an gﬁ%ﬁt%al e{%y %Jm sei%%feﬁB

het er oal | cynyl’, O aryl’, or C5-Cl0 heteroary and eac
optﬂé’nalfm@u%@ci@mae@@mrhb%alo =0, =N-CN, =NOR, =NR, OR, NR'2 SR,

SO2R , S shefRa n e a e NR Cm:\"
R SCROE OESRE I EABN g OB M ONR W2,

i ndependéparly e eqrreégonélnwvdm@zbwﬂfvéta&ewme«} plkyrg))-aogpacyt the tiptecy
‘terms refer to groups that contain 1-3 O, S or N heteroatoms or combinations thereof within the
backbone residue; thus at least one carbon atom of a corresponding alkyl, alkenyl, or alkynyl

25  groupis reﬁlaced by one of the specified hetero‘atoms to form a heteroalkyl, heteroalkenyl, or
heteroalkynyl group. The typical and preferred sizes for heteroforms of alkyl, alkenyl and
alkynyl groups are generally the same as for the corresponding hydrocarbyl groups, and the
substituents that may be present on the heteroforms are the same as those described above for
the hydrocarbyl groups. For reasons of chemical stability, it is also understood that, unless

30  otherwise specified, such groups do not include more than two contiguous heteroatoms except
where an oxo group is present on N or S as in a nitro or sulfonyl group.

[0060] While “alkyl” as used herein includes cycloalkyl and cycloalkylalkyl groups, the

term “cycloalkyl” may be used herein to describe a carbocyclic non-aromatic group that is
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20het eroacyl, C6-Cl10 aryl or C5-Cl10 heteroaryl. Al kyl, alkenyl and al kynyl
groups can al so be substituted by Cl-C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl
or C5-Clowbevavmsarlyl , each of which can be substituted pgTiuseosoigmist uent s
that are appropriate for the particular group. Were two Ror R are
present on the sanme atom (e.g., NR2), or on adjacent atons that are bonded
together (e.g., -NR-C(0)R), the two R or R groups can be taken together
with the atons they are 25 connected to to forma 5-8 nenbered ring, which
can be substituted with CI-C4 alkyl, C-C4 acyl, halo, C-C4 al koxy, and
the |i kesongasted viare ringreerkpmatam, anddcydlemiedaliyEt emoetused todbsobetcdbamlN, 0 and S

as a ring,MEMSE eroup u{apﬁéﬁrtnezt@t)to'temtﬂeémétﬂttﬁgﬁ{) ﬁﬁlhgﬁezcrllﬁﬁgﬂ erein

i ndi cates that the partic roup or group ‘may have no
non- hy dr Ggeiecyali’s mpy h@#ﬁ@%to dgpcribp e nejr- @mplamcyghwp@ MWOM&Meatdmt@@or mor e

non- hy dri@eR b RSE ddg4aMbRr ardd thf1 ¢4 coRhd2RH t%@m%l%@t?lkt/fa%qm ta%%: ?{ gurber - of
such substituents that nmay be present is equal ﬁ er "B at oms

present & oS apd shetesecyelileliar! froayrhegbed; th desgi Cfb‘egfﬁgp deideednpeated t\her e an

opt i Onalan&‘ﬂgsrﬁél&défer}tuoh& @-ﬁﬂl@?hﬁ{i sYrkfand sﬁiﬁHQEﬁs BENHe suishie Bor@s @ car bonyl
oxygen (=0 %r oup takes up two avail abl e val ences, so the total nunber
s

of substhﬁ'e@hxl alkylaky!, b@em%lmae@htt%m%brt?@@ag@e@&ﬁr@thﬁga%asﬁme nunber of

avai | abl&sc\%b&me@for IRPAIups Subﬁteum%ﬁdthesemgal%ﬁldluapnﬁgadtafr YorfaisReci fied
group or radical, means that one_or nore hydrogen atons of the specified

group or dopblg peng) or 4y aplopg as thaHES BRAARTIHiCof one another, replaced with 5the

samei@r dijédeas entusedtRsdin, ueMt diddmpasses é&@%&%axﬁuaﬁ% aﬂét@ﬁtangzt@luaﬁymef ul for
substitutin ate carbon ato int speci group or radical
i ncl ude, ar)ﬂa aréiﬁhcy[]@fhc afﬁtcgtg attoaeo etwaqvglableoﬁalenceoaosmemf a cargp&y’l -S-, =S,

- NR R, oaNBbatombbrﬂ?bterdalﬁ}’lhﬁh@@@ﬂ@%rres (ﬁﬁﬁ whmt\'at leastdhe caf¥6h ot'hw, =N2,

2 (0 - 05 0) 20

05 0) 2R3 he 3y AP P BORES b BRI ARIY, O i
C( SR hfteﬁ‘(aBjFRhl)cglﬂps , 1&cleRgrible, -CQ((DQ)QBHL% C(—@Olﬁkmbvo ellg)@(—q%b%l’lg%rogry&b

Thy Rﬁ‘}‘%zhﬁbes%%gemmﬁg%’a% e bond@&w@%?f Ry *é)“atsﬁ(th yare'
; EeRbC(r g)aNRélETIi‘] thred@Rlﬂfé(olNRb\)d%lcadﬁhe NND@QIN%)JNROR@ rTyglhﬁr)ethlet(j: atlei‘Colﬁ(g ﬁ?égﬁk;{ om
aryl o arabi Bl s S Eed ey CRGEHe s EerP e pendent | §
hydr ogenvlmh 111@vdeanmﬂl<saadatyRethosydaﬂ:de3peamdGmyh;tmab Ohe H)aadchmyr@bupsairyl the two
R th t t bonded
fosmnay ﬁ&p%%h@@et&ggﬂ}}p&gu $r0l(1]pshh mn?,Pre%eaI;noeéc Lorrpetv\hoa\céﬁ gFPélg c%n i SLSI | gn €
i nclifde shipstmtet with the wbsttttmaatss&smb@d hegkéifh ﬁsegeemll)axﬂldalﬂe st tudngt fer @ab ofTs

_szlqect eghd Jofm :ong?réé3§ %uﬁ?%ﬁ%&wgﬂﬁiﬂ%ﬁ{}% d S. As specific exanples,

i's mean pyrrolidinyl and
N- nor phol il¢9¢Bl “Asomatiof meletysyp&eryl ingoiety refers to a monocyclic or fused bicyclic moiety

having the well-known characteristics of aromaticity; examples include phenyl and naphthyl.
Similarly, “heteroaromatic” and “heteroaryl” refer to such monocyclic or fused bicyclic ring

25 systems which contain as ring members one or more heteroatoms selected from O, S and N. The
inclusion of a heteroatom permits aromaticity in 5-membered rings as well as 6-membered rings.
Typical heteroaromatic systems include monocyclic C5-C6 aromatic groups such as pyridyl,
pyrimidyl, pyrazinyl, thienyl, furanyl, pyrrolyl, pyrazolyl, thiazolyl, oxazolyl, and imidazolyl
and the fused bicyclic moieties formed by fusing one of these monocyclic groups with a phenyl

30 ring or with any of the heteroaromatic monocyclic groups to form a C8-C10 bicyclic group such
as indolyl, benzimidazolyl, indazolyl, benzotriazolyl, isoquinolyl, quinolyl, benzothiazolyl,
benzofuranyl, pyrazolopyridyl, quinazolinyl, quinoxalinyl, cinnolinyl, and the like. Any

monocyclic or fused ring bicyclic system which has the characteristics of aromaticity in terms of
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exanpl e, a substituted alkyl is neant to include -al kyl ene-0O al kyl,

-al kyl ene- heteroaryl, -al kylene- 20cycl oheteroal |l cyl, -alkylene-C(0)O0ORL",
-al kyl enewGQ(20)1BhRD, and - CH2- CH2- C(0) - CH3. The one or mrorassubsiditizient
groups, taken together with the atons to which they are bonded, may form a
cyclic ring including cycloal kyl and cycl ohet eroal kyl . 100561 Simlarly,
substituent groups useful for substituting unsaturated carbon atons in the
specified group or radical include, but are not limted to, -Ra, halo, -0-,
-ORb, -SRb, S, -NR R, trihalonmethyl, 25-CF3, -CN, -OCN, -SCN, -NO -NO,
-N3, -S @c&ﬂbd:st-r@(ﬁﬁ)ﬁzmoughoﬁ(tﬁé QMystemOS(lﬂ)ledabn this@s(i6i)iad- It als@ BEOPSORD,

o o-, WStk IR Lt T B o) e e G

Aﬁ(R:(b OC% g)molecmﬁ(l@) Oﬂlghara@@(s@s@?aromahﬂqum)y, thilRin 6 S)eRis, coﬂNRbG(ZO)rl%;?b AR R
wher e Ra'Q'B&ﬁ:r at'\lg?%r%geﬁﬁgge %‘rag\%ouslﬂael%ggfll n%q%%}%@ﬁg Ubs t uent gr oups

usef A fh)frycmjmttrpztrﬂsPm}ilm&tlﬂ@gemembm in heteroal kyl and cycl ohet er oal kyl

ggouffl Il‘lg.lcilg)dr?gf hAlPPatnd%EtgroQS'ﬁ moleme Ndﬁﬂ l}ﬁ&bstl&l%(i%g 31 Fﬁ(‘;varnet%?%%%amu& S ( 0) 20Rb,

 05( 0) 2RbludiEE by Belkyl, COSEOkR: C2-Coalky . §2C12 by Sl

B CP:E 8; (Ngat%)eM}MS’of 'h%)o),egp of WE&§)ZB ﬁselngch%rg?bsnm%og substl%tﬁ% %Syl

- NROC( omshetcrombwquabnclqumv( RO¥Re, SR SRBCEQINGRD NRsmam

- NRbf( NRgp: INt@bﬁ NRBBRECNEc=CT®, @@R'&ﬁkeo’@)‘@@t@\ﬁ ously
defi ned. 00'58 < Acety ene” substituents are 2-10C al | C‘éa 9Mtzroups t hat
are opt i BANG: W‘?Eﬂj%ﬁqcf‘ ﬁtléwdel&ﬁélen&l/él 61 -G8yt &rzrﬁﬁ hetergatkyb GRC8 akeybin 1e is

H cl a n efefoafkSn i real kenyl ,
0202:8 al(ﬁﬁcﬁh&é&b Ik r%td}?%%{ Eﬁb&;dsh feto: ﬁ§ y'iatéie Uh&@%ectqgrﬂgggoa ke y

aryl, %@\blz Hé‘@léﬁvbafr% Cl%#et@mazy'éky! al}w?h Re%opeenaézzuhséweeﬂ@aﬁgﬁprabeﬂcy| and

each Ra @baupr dlkyl mahéywwia%mw& d \AllérhthQEh‘%neCh'i Srbhuent's
sel ect ed fromr h?i gwuli \ R Ongg;ge W SO2R

SO2NR 2, 3dNpensesoms thapgee ?XfNFé’ ?ge‘m(%W&C<®ﬁ3 cbﬂmlfe% 18 zrochaeéai?ken NR COR ,

CN, COORbgetHeONith the al@fsithey atdddopcred 3@ f¥ERa 5- Wmm&desa%hvlﬁ%h dafi bllz nd(e:gegggnt ly
et er oacy

gr yICI - CSS-“%iﬁxﬁﬁie‘?”g\'z%la(;&yF‘, y’?:%;?%?k%?lllymgf ngﬁ“ ﬁ%}xy@d fhe ke a0 gan Sﬂ"ﬁ’l“]&i‘l each
of whi chdiliio@phéteroabihyelsdsdabrorh W ©Adnds aha ﬁﬁ\@m@rﬁbmr e groups selected from
e, SRl S Al RRL Y b T P SRR s
men2r edubstingedogpith thgrolips desfibed Iidréig adinitdtde foh €428 type of such substituents or for
each component of the substituent. Thué, for example, an arylalkyl substituent may be
substituted on the aryl portion with substituents described herein as typical for aryl groups, and
it may be further substituted on the alkyl portion with substituents described herein as typical or
suitable for alkyl groups.
25 . [0066] Similarly, “arylalkyl” and “heteroarylalkyl” refer to aromatic and heteroaromatic ring
systems which are bonded to their attachment point through a linking group such as an alkylene,
including substituted or unsubstituted, saturated or unsaturated, cyclic or acyclic linkers.
Typically the linker is C1-C8 alky! or a hetero form thereof. These linkers may also include a
carbonyl group, thus making them able to provide substituents as an acyl or heteroacyl moiety.
30 Anaryl or heteroaryl ring in an arylalkyl or heteroarylalkyl group may be substituted with the
same substituents described above for aryl groups. Preferably, an arylalkyl group includes a
phenyl ring optionally substituted with the groups defined above for aryl groups and a C1-C4
alkylene that is unsubstituted or is substituted with one or two C1-C4 alkyl groups or heteroalkyl
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15heteroatons selected fromN, O and S. In some enbodi nents, Ra of -C aC Ra
is Hor Me. Wiere two Ror R are present on the sanme atom (e.g., NR2), or
on adj acewD 2ationssoibhat are bonded together (e.g., -NR- CeOrRsS20mhe1isvo R or
R, groups can be taken together with the atons they are connected to to
forma 5-8 nenbered ring, which can be substituted with C1-C4 al kyl, Cl1-C4
acyl, halo, C-C4 al koxy, and the |ike, and can contain an additional

het er oat om sel ected 20 from N, 0 and S as a ring nenber. 100591

"Het eroal kyl ", "heteroal kenyl", and "heteroallcynyl"” and the like are

def i ned moups,| vetrekeythd dkylhehnabalkﬁ@mw&cayohydmbyaycﬂiyd to(faidwdmg satikanyl and

al kynyl) gr ut . the " het te f ps th ntain 1-3
0, Sor “Ng'ﬁ%‘f’ arngactj%xr%)san%’ror%a ﬁ%paep fméens5 larl eter aﬁga&f e BRE E I?P'e resi due;
t hus at ihdadss a GheCecaorvoyrliahetemoary! growhatesqmblnuhllygubshkrydd withltkegrglips or al kynyl
25group j.S. & ce f s for

et or oal o5 PERBEES atuRlfs Rpico 5y ARy B4 15165 3R BT Bl

pref & r edl i@Uh@@témxﬂh@twr ofof hE4 efky bgrips or kdtéceaill genpls, at kymy\kiesgzmoups are
general | r r d the
substit %H%%ﬁ 'gdtmtﬁgeﬁ p[f%'“tlgg s %ﬁ%t'ﬁog%gglglrg@ @r%@ag?}ecghge}g@% g%s t hose
descri beblatm@smtedtohe Sdemlavlthwne gr wss -CHdkyloehgondkdierahs mbewml
stabi l'i tys 211 of B | ' & t i fied, such
ar oups i it of Reb 1 MRHEE Shagiblibio s AR L M3 oA BERL | “er e an
0X0 gr omnognpmeswyclmnww Sas in anitro or sulfonyl group. 100601

Whi | & " al kyde7) aﬁhéaésﬂarmgrkgr & huafoumal E6) RALKbeARAp LTI ED CY]
groups, the term"cycl g/ used herein to descri a carbocyclic
non- ar orfg sUéstgveatipnqyrb&ton feigher é@ﬂH@b@rétstema&mefimgor@aﬁl@@wl &t batgroatnld

" cycl oal Joedn@k ! roxlﬁail‘h@ﬁbéiﬁﬁéitsto%tﬂﬁﬁ{}Bﬂegk%té’n@1@5 Q%‘ﬁl:tlex%al oﬂfogr?@et' Cc group
that is connect ed to the nol ecul hrough an al kyl 1|inker. m arly,

" het er odjetypees Paagﬁ %@rwg‘w%fqﬂ é%lrgrws SeNSEWY ot bt teerds aptipaally PEsset t hat

cont ai NSnake drP1as hetOBeryNEIEEPAL BRLAS: A tHdsO@estR¥habovandt a ?h%?oub§ge‘ﬁ@ﬂﬁfl‘>e(3t ed to
the nolecule via a ring atom which may 5be C or N het erocycl yl al kyl "

may be usd®P68b “é@gékylbgrogw ugeddietsipare Oqagb%ﬁwéef%v e URRMBYHRSd nol ecul e

t hr ough’ aad bierié&FibedyahSlo%® furdtitd os@hﬁhlatouﬁm fhe rnh bnd@d1I8/ 16 o} Rl 1fnRér. t he
cycl oal kyl , cycl oal kyl al kyl , heterocycl eteroc cIyIaIIcyI groups

are the Sundb %ykgﬁ?}g’ésﬁlgééw%‘é”d%&’ﬂ&\i‘@@%ﬁ“ﬁ?W Uis a GRotRlkylas used herein,

these termBo6s| sSPleieRfakyldlieyIT ds@Scribb@ibotORteA aancﬁ@ybér@ri@m@dnefyl biokp thas | ong
' enconpasses

SfoLBi é'a?f%ﬁ‘eé. Figoel 131%:%?0% %éoﬁgf e%slﬁfﬁsml@?ﬁwg?@&%t gty %Pv?cg}?mp di cal
at t amthedh@drylansiet9or dritautdnva By Bikirgdréipudd RAEBatPa St EorON, @ a6@5bTRY| car bon
R R M R R AT A T A A
chosen fanhoinibdy cénteimdl, Sd tHdyliscldtagyl @eonpd lirikad thual@h a héeroalkyddmpee, - C(=0) OR and
-A(=0) N%%teroary\ivgroupsa]mkegﬁuo l)gh %yéarocaﬁ)yy lmker such as an alkylene; and heteroaryl groups
linked through a heteroalkyl linker. Thus, for example, C7-heteroary1alkyl would include
25  pyridylmethyl, phenoxy, and N-pyrrolylmethoxy.
[0070] “Alkylene” as used herein refers to a divalent hydrocarbyl group; because it is
divalent, it can link two other groups together. Typically it refers to (CHz),- where n is 1-8 and
preferably n is 1-4, though where specified, an alkylene can aiso be substituted by other groups,
and can be of other lengths, and the open valences need not be at opposite ends of a chain. Thus
30 —CH(Me)- and —-C(Me),- may also be referred to as alkylenes, as can a cyclic group such as
cyclopropan-1,1-diyl. Where an alkylene group is substituted, the substituents include those

typically present on alkyl groups as described herein.
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15[ 00621 Acyl and heteroacyl groups are bonded to any group or nolecule to
whi ch they are attached through the open val ence of the carbonyl carbon
atom Typwoabiwo3sitbey are Cl-C8 acyl groups, which incl mde/useomphgiincet yl,
pi val oyl , and benzoyl, and C2-C8 heteroacyl groups, which include

met hoxyacetyl, ethoxycarbonyl, and 4-pyridinoyl. The hydrocarbyl groups,
aryl groups, and heteroforns of such groups that conprise an acyl or
het er oacyl group can be 20substituted with the substituents described
herein as generally suitable substituents for each of the corresponding
corrponent (60711 He gereyd], a0y alkgl, elkagd wikygylcepl, or arﬂl@@Gu?thlkyAgmmabri amy noi ety or
"aryl cycli I’fUSde ClC awngthe
wel | - kn(r;i%tl&%:ﬁgg (gri%%ér%filgse%g i g'axts)ﬁ%?ﬁl%efitmasu?itéwe 534 ft?le(l:ﬁn%d nyI and
napht hyl subSituted trddgitiond eutetiwentn n’ialtematuremﬁdue%dmrbsnmrsyi Similafte rhosforesuwdh

TooE i et KA SR PR ORI R SR PR e 9, oo
one or nore het eroa ons” se rom e I nclusron of a

het eroatdseariyed nihus, Vdﬁmmtmwpdlwellwfgommeke@ if plivgls thgssalloyd fnby eitioBaliyelreber ed
rings. T%Qgtﬁﬁéd t%ﬂ %fn hf)s%lt%)fr?ﬁ i as! eﬂl%l)&iﬂu%n d}%m%}e%.%a%@ aromat i ¢

groups such as r| m pyrazi ny enyl, furan pyrrolyl,
pyr azol ydhemichlisgnsel aylld whewalze)ﬂq,qs notawdemmed@:zmeyimlamdwﬂWOf bselylyiecyc| i c

moi et es, § Oarmglbgytutfe&l'ﬁ% mym%y QkedyNESQd & af&énh fehegf g&% mfthrbg% phenyl

30ring or  with an het er oaromat 1 c nocy roups to rma C8-Cl10
bi cycli cat@?ﬁepthgaa@wba@mﬁwa@pw nopiapiudadi Haweyey alkw ﬁ@atztmegi by aybaminor i azol yl ,

I soqug nOJl%lx?' LBl PInY like WENE BL ﬂhfﬂ&éﬂ Wikhin @€ %9@ Hf tﬂ@ Mllventim{ r 28 e QRhis #Y | -
gui nazol i ny gui noxal i nyl, cinnolinyl, and Any nonocyclic or

fused r |th‘°gie B‘ibéS‘/tt‘?'It &rogpsyre AteRTEed in sy “Pf'i‘éerdlﬁ%ﬂrta@?%@ﬂbesﬁ!\ﬁ elkylotlkeybtgt i city in

terns ofgrofl (st iy ttheWesthibedd UWh&QOnd Mn%égmuﬁsnmﬁts hd dpBci SIS LRMhch J13E! uded i n
this deflnltlon It also includes bicyclic %rou ps where at |east the ring

whi ch i Slr¥lelrmyl a6yl05 AR 2108 PRBbY %lﬁﬁlﬂﬁ%fbw f# nymler pbyubsifpestsgeording

char act e iits iJafgblOF al OB fagichMr, aly & (R bbupstihsy Hel sOkraYQeBoRAL ai N 5-12
ring nenber atoms. Preferably the mpnocyclic heteroaryls contain 5-6 ring

menbet s, AR ?Wéngloév%?VPEa%Yaé?lﬁf‘érS? &apBl§t ai n 8- 10 ring menbers. [ 0064]

Aryl and hea7er cdeitofsrmi”atl LR heiam raerswb@etrivawe%a\gt&lb s&h\éﬁaﬂl gky, &1, or
substi t uent S|nclu]d|ng Cl -C8 n‘% C2- C8 .al keny| an, C5-C12
aryl, Q¥¥gVharep atlgsy 'ﬁéﬁ@%m?’ “tﬁfdei*ﬁ@ges Cafea‘z:yrﬁhwowaéﬁe%ﬁp Yelbrt be

further aighsdatdnudebdied GomaN, Galiss. i Thuethe Sietfn@forﬁﬁ yf anem Ohlmyleﬁlﬁﬁfyy lacy1DI €t i es
RTINS e s S
wher® n teaniaryﬂ%lk)s, respel@ipelyd &ris indetstooCthaGi rﬁd»rkyﬁan t\@NQE oh Sh@hﬁai‘ekw C2-C8
e R OSSR PTG R L & S,
each R imtrcoptsiléongl grgusubst it ut ed as descri bed above for al kyl groups. Were
;}[’\gm? ?Lat'ﬁm? e‘glgl:]gz %ed%n eL mclsc%mt:"luoaig Ocmﬁg%?%%angz%}do Wg)rq:\@n]&ggldﬁ\l a;?ghp S
can be taskdien preferred.
25 [0074] “Amino” as used herein refers to NH,, but where an amino is described as
“substituted™ or “optionally substituted”, the term includes NR’R” wherein each R’ and R” is
independently H, or is an alkyl, alkenyl, alkynyl, acyl, aryl, or arylalkyl group or a heteroform of
one of these groups, and each of the alkyl, alkenyl, alkynyl, acyl, aryl, or arylalkyl groups or
heteroforms of one of these groups is optionally substituted with the substituents described
30  herein as suitable for the corresponding group. The term also includes forms wherein R’ and R”
are linked together to form a 3-8 membered ring which may be saturated, unsaturated or
aromatic and which contains 1-3 heteroatoms independently selected from N, O and S as ring

members, and which is optionally substituted with the substituents described as suitable for alkyl
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together with the atons they are connected to to forma 5-8 nenbered ring,
whi ch can be substituted with C1-C4 al kyl, Cl-C4 acyl, halo, C-C4 al koxy,
and t he |Iwbkeptiassigan contain an additional heteroat om eelrast@doigiom N, O
and S as a ring nenber. [0065] The substituent groups on an aryl or

het eroaryl group may of course be further 20substituted wth the groups
descri bed herein as suitable for each type of such substituents or for each
conponent of the substituent. Thus, for exanple, an arylallcyl substituent
may be substituted on the aryl portion with substituents described herein
as typi caduph or, ifa¥R/R” grapapenatiqigebupy it ivmptidnellyf substivged withdkisthstimenton t he al kyl
portion .t y jhed herein as typical or suitable for alkyl
groups. %&%@%}t}?@%aﬁrﬁ?g%t??%fg@%al kyl" and "heteroarylal kyl" refer to
aromat i ¢ dMTShetsaseshreormithectemi Yrgrbogisted nferptn acdych evnipowdicadntamingomiy

attach cludin
aubot 1t Chgr ot rLHE AN resd £ RIS BTN o A Bl R L3 SV P ¢
| i nkér s.heteggatonn| The C@lheCYICilmMérheie@CEﬂlw@Bucmrk%ﬁncmpaas mmeumjism@‘rlngt her eof .
These | 'xﬂ&l%Eﬁ:llWC (.5(9 nlnp&dlélgﬁ'% %st%fﬁ bRWsled Qér F}hestz W'n‘rﬁs Hgtgfng abl eto

provi de substit’ue ts as an ac or heter oacy noi et
het er oarthat ceritig aidenbigrboad pr ata, @iylpngﬁs thﬁeurgrlmmwomaneyl gr oup may be
subst i t Ut ggh7¢f tAY UsiineRANBhSERS el MRS rg@é% 5@%@5\%&3%},@5 ¥ groups.

Preferably, an arylallcyl group iIncludes a phenyl ring optionally
subst i t Ue@sH sush pheitrggBuPY et sHEd- above for aryl groups and a C I-C4

al kyleene té@t) i1fustBSRIAh I Ghe@FocitesIhtARE 'btlt'-!itr@x%t%ﬁt@d RNErAYdbipanC! - C4
al kyl groups or heteroal kyl groups, where the alkyl or heteroallcyl groups

can opt i ‘ohdiPxsjaneydi-dpudrofirame pyfam tstiahysirenyeas, %ZW@P’dfﬂbmﬂ’éﬁ“ #3oxol ane, or

oxacycl QataiRébenafil¥hd, Mokdzoledd, BRAHTHRAbYzEkL | fiperidGk PyRoRdid, §y@hldin-bncl udes a
C5- C6 nonocyclic. heteroaryl group that is ogtl onal 'y substituted with the

groups FESAYTBEPYHEEG-PYHRIdiRg, Sttalydeonyerolofdht BlRyrigRe: amaﬂg? PHFEngnd a Cl -C4
a: Ikc?/l engorpitdibe, Itﬁorﬁéﬁhkbilﬁﬁ Jifnia@6le, 5ﬁ[dako‘$1dﬁlle|b31td1$dét BB’-dWyHJ@bQﬂQm@izotE\D a-c
al ky]_ groups et eroa r it includes an optional
substi t (WedYHfeYAZIF %52%*%376?;6 %642’%?1‘86918@}68‘3 By myaphensd . hd@rldm
get ?;EL Oa:dl&ﬁ:yﬂlﬁﬁ"l&ﬁfzcﬁ]@,tguhrﬁdlué]lsiihbﬂintchM)'{m\A}]]ﬂéptdn‘éhliﬂbﬁizhﬁlbbtcﬂim m}hlapt@l:&ﬁ or two

1 a et er ere the eter a groups
can opt |2lc<)3y ‘Lﬁ {rgacVéf’l?y [%'%TCB%HP e, plifpge. Sy gpne ?trgiyg%/"(%rra?r H@ne. gﬁa or
oxacycl meﬂma,nﬁeudh&[ ﬁlﬁﬁﬂi]ineWaetﬁﬁs and any hlsd ¢ncyhpLRs héi@bﬁpl@aOWeainl&y&angé OuD I's
described a |tona B % f?tk)t ut etq th ubstltgents may be on either the
akyl o MR AR ser Tt b ol s B Dol BrBFy RO on of ¢ he
gr oude. Tineiamhémenzimnemok: emptmazalal ly present on the alkyl or heteroalkyl
portion a se gdescri S generally;
the substitue E?\ S u(S) e{aer‘{af“ e?/erbnr eS&H% Sﬁgﬁuﬁ rrifT:rS(SQrsuh%%éerng f{;ﬁ %rti on are
t Re isalrreommtchnbsneordaestamlcbmbdn adumvleo élememsrq(;lher grao ipdrograries. aélblylentilﬁEIﬁGﬁB]

ryla r e [og [ QUpPS t hey .are
unsubstll% %{3%%090%% %r?be&d ?Og(c({r%i b%na?ﬂ %‘anfp ?Yn s S(t:llélre%%mc&fj ons in the
ri ng andutdrkydtdinetedto mirevihklagen, amckepyanfmukforabbaﬂm;yﬂ gxlﬁouzpes, phaapl@esar yl al kyl
gr oug, ([}d phenyl ethyl is a C8-arylal kyl. [0069] lieteroarylal kyl" as
descri bed above refers to a noiety conprising an aryl group that is
att ached 1M78ludhe terth {“pilarsybsgifusugs as ved heteih eders tof angsubstitughtdiakipg 4n i n t hat at

| east OQ%ctrriic 'aq)ofgf zgl'a]ogrionally a dipole moment (e.g., an asymmetrical polar substituent has a
dipole moment and a symmetrical polar substituent does not have a dipole moment). Polar
substituents include substituents that accept or donate a hydrogen bond, and groups that would

30  carry at least a partial positive or negative charge in aqueous solution at physiological pH levels.
In certain embodiments, a polar substituent is one that can accept or donate electrons in a non-

covalent hydrogen bond with another chemical moiety.
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20 the aryl noiety or one atomin the linking group is a heteroatom
selected fromN, 0 and S. The heteroaryl al kyl groups are described herein
accor di ngvoaotimssdiet al nunber of atons in the ring and lPcmkseooonained, and
t hey .include aryl groups |inked through a heteroal kyl |inker; heteroaryl
groups linked through a hydrocarbyl |inker such as an allcyl ene; and

het eroaryl groups |inked through a heteroal kyl |inker. Thus, for exanple,
C7-heteroarylall cyl would include 25pyridyl methyl, phenoxy, and

N- pyrrol yl met hoxy. [0070] "Al kyl ene" as used herein refers to a dival ent
hydr ocar by[P08§} du p¢rtalilemm>§tmdnts a poldli subdtiertt, is selected firokmi adarttons ao:bﬂvexy gr oups

;[ gget hert%l%l-sjzys% Coqlomér Actld 5§' ?5 §18 eRI thegt lﬁt% )eerd]%m%é%tﬁ y: gn 5 S(énlastﬁa @l{] ugféerb;a/‘bl y n
ot her grtodps hl@nvd Qﬂam pbbr 0fost0t1¢m;vrm¢ledwngs§e manhidmitdigo qaarps v‘aitzemogm @ded not
be at Og&m L& et‘ﬁF}do'%(P'g n, &h a(}ttﬁﬂé Btroé”ﬂ U o Pdlzeg_KIM?)or m?rggen' acéawgngf, a H%;{le,al so be
referred to as al kyfenés, as can a’ cyc roup such as

cycl opr we\nnmroxelﬁcoylltamlmroeym cahthylirerheteglcmhp ring whethertarenatiedr narhe

substit [ I scri bed
her ei n. qgaﬁ& ﬂPJTQ%H%ggﬁgngmégﬁ§sgSE&ﬁﬁ?@Ff§%§%P§$p§%%% é@%fﬁgor aryl

or arylaﬁﬁykﬂgpbwpoﬁﬂfany het erof orm of one of these groups that is

contai ned mﬂng @ah%;mtysmsoaax» bl %&}Letx il RRAP Y u g herbRS L W @ﬁ'loiap

addi ti onal stituents. The nature o ese substituents is simlar to

t hose r dbtisexpegtedio peprpetvelocharesd ford Sr‘x*h?tgﬂt@m?gtep eupsiglogind phle |y eastajf  t he

subsig t%élnﬁhﬁ tﬂ@&arﬁx ﬁ{e"Ulcﬁﬁ)séF&q§§Hop;%elea_tg&‘ﬁ-om rbuptdn§ g‘&:mﬂnt of ,

for exanple, R7 is al y this al kyl may optlona e substituted by the
remai ni ng subsfifPuents I|s as e dlnents R7 mhe this makes

chem cal sense; ndCMhere {ﬁg_ oes NHundern1 e he Si z mgn1t provi ded
for the alkyl per/sg;, R?SUbSLﬁthed omN_h¥. al kenyl woul d
sinply extend therUpﬁkr Ilnlt carboﬁ 8t ons forcfhese eﬁ%o iments, and is
not included. However, al kyl substltuted by aryl, am no, 10al koxy, =0, and
the |i ke wouKd be i Iuded Fthin e scop the ventl and the atons
of these subski®ient ‘gmokips ,ﬂ not cpunﬁm n<ﬁhe n }E§L descri be
the al kyl, ald&enyl, gts. grogp, thatdbs belng> crlb d. n qunber of

substituents is speC|f|ed each such a kyI nyI ailcynylfda ,

aryl group may substifuted w a nunber f subst uents accordlng to
its avail abl e vai%hces iln particylar, any of these groups may be

substituted with /f}Luoring _ghat ons Hagy or Nﬁ gf it %@ailable val ences,
for exanple. [0072]0 " ﬂ%ﬂérof%r \\as us%d(hereln r S to a derivative
of a group such as an al kyP, aryl, oroacyl wherein at | east one carbon

at om of the desi gnhay€d car?ggygll roup ha been repl aced a het eroat om
selected fromgh@H O an nt he hetergf o o alkyl, alk A . allcynyl,
acyl, aryl, ahd aryl gikyl ar %héTer Bl Kyl , héﬁggoalkghil ehéglelcynyl

het er oacyl, heteroaryl, and Oheteroarﬁlalkyl respeciNvel y. IN

under st 00Qnd HAL of'\Re @ég%in%mﬁ‘br&ﬁ‘@acMR?Qs 19&ep§1d@ﬁtWTﬁ ofthrfoptionally substituted

member selected from the group consisting of C,. ¢ alkyl, Ca.1p alkenyl, C,.1¢ heteroalkyl, C;._g
15 carbocyclic ring, and Cs g heterocyclic ring optionally fused to an additional optionally

substituted carbocyclic or heterocyclic ring; or R is a Cy.i0 alkyl, Cs.10 alkenyl, or Cy.19

heteroalkyl substituted with an optionally substituted Cs_g carbocyclic ring or C;.g

heterocyclic ring.

[0082] In certain embodiments, the polar substituent is selected from the group consisting of
20  carboxylic acid, carboxylic ester, carboxamide, tetrazole, triazole, oxadiazole, oxothiadiazole,

thiazole, aminothiazole, hydroxythiazole, and carboxymethanesulfonamide,. In some

embodiments of the compounds described herein, at least one polar substituent present is a
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ordinarily connected sequentially, except where an oxo group is attached to
Nor Sto forma nitro or sulfonyl group. [0073] "Halo", as used herein
i ncl udes wbuerig3sabl or o, brono and iodo. Fluoro and chl eco/tsc@ooidien
preferred. 25100741 "Am no" as used herein refers to NH2, but where an
amno is described as "substituted"” or "optionally substituted", the term
includes NR R' wherein each R and R' is independently H or is an alkyl,
al kenyl, allcynyl, acyl, aryl, or arylalkyl group or a heteroformof one of
t hese groups, and each of the al kyl, al kenyl, al kynyl, acyl, aryl, or
aryl af i coptboyylisiapid o p sHie pegstsk or niyoisdstasniberodt. fmesseingmbagisents, 20 Fhstonal | y
substi t Rst i r the
%ﬁ.&i sWstidler Efes SR el NSRS udAEHEL 150 ottt BBlsEed@" LN

correspon grou termal so | nc forns ere| n
| i nked ttb@étfhérth? btt¢rmnrh0éln3n8, the pderrselbtipienianaythe eI 1n@lP dileyl saf ucae ed,

unsat ur aaqk%qqurnk@cmq%abs g%@‘%xmércég‘lt %&w(ﬁb%o&eé vbﬁ% [ RRLQR Ndependent | y

selected fromN as rin nbers, I's optionally
substd t ut 49083 tm‘et‘qﬁ@ %%&3’9‘@11 toﬂéﬁ]tuhlhafe@émcmcgf% asuisedlisiredn fefars @laky|  gr oups

or, if NRIRuldr %a@ﬂen@gé?&?cﬁ'f& 19;%99‘1%1 to'eﬁha'nc?e ;5?59&1519@1@:!11 s¥lu§1ﬂglst;f'atc%g with the

substltuents descri bed as typical” for hetefoaryl groups 075] As used
her ei n, ttwﬁéa%%hw*seml%@yé%solvwérénx %‘béilfw&lhia@aé&?ﬂWﬁﬁleé@ﬁﬂhaiqfhoﬁg only

carbon af S)B§rt1bLnartantﬂecﬁlerhgwaféh&r dAFBiotd Qﬁﬁ&i’iaﬂf&ﬁ%r@ ad b Rbit)-Chr@nGyE! | C
conpound conpri sing a 5heteroatom ‘? he carbocyclic and heterocyclic

st r uct urSPe PSS seiyhibaia GLUPLATS: Byt DR HIPAE] to: apy gupstithent eqntaiing 2 pl e ri ng

Syst fI75. grd\p suSRptiIelo®ei lcxma% mémaah%ge REMWAS 14; JAYFoniAABE gfRPt @i N a
doubl e bond or two, as F as the ring.is not aromatic. f 6] As used

herei n, SUFREPHRLE i TomRt %ﬁ"o%ftaBW"gP’é(fp@laﬁs‘{bﬁ tugi, Withrhighdpolgranaieant ¢ndr hon or

hydr Ogerb,apa%ltcd'f f@iny stofgRracay §RINmOleciiss of Water. UMNaBP L bf ddnlvasdgddrbups
exanpl es o hetergg};&%es include but are not limted to tetrahydrofuran

1, 3- di 01 QH&re 2! Yo ryrtirahelpyries sthstigdpipbpganen, aledshemusrshn,
i sobenz ainikeapyridinds, pﬁthMddaﬂmlxﬁlﬂzbﬁﬂlZ QétthzBs, silfoaXfiaed, emidds, 5ul$nphéﬁlﬁdéb50xazo' e,

pi perJ di I ne, one, pyrrole, pyri di ne, pyrimdine,
oct aH/d E%‘E%/Cb({ os[ugtdllc %}dﬁy% gf";’i‘é@é‘“ﬂ? ne, pyrazine, norpholine,

t hi onor phgéasae, Suitﬁhldﬁaﬁ:ﬂse“or thmpd@Emmd]hld@ﬁferx’&rriﬂingleups of the forg}nula Al-

1, 3-di hy, be Zi m enzot hi azol e,

Uit adi adol e PrrBsh AT P Fototh s hPRRS Heh 1 S G raerics g ap @i,
triazol e:prngbablblsla)sltmc 11§zldraz3alph<usph:dm{e2s.u£foﬁla}mexpet groen onherormula -NRY; or

di azabi %{8&8@” whe%ehe%g]r;[ ind2 e%dé’tlf"ﬁ ar'a (?f%ﬁg}g%{lgiﬁ%an eggl? ?}%&ﬁ% w1lh Oé.‘%et i di ne,

oXi rane etra ran di oxane
pi pe2l dioneord (gpicalisyp @nhtewtlakesgro@md@m@ﬁstheemwzy@Me, Hatoher= Ollustrative

(carbonyl oxygen); and two Ry in one such group can be linked together to form a 5-7

membered ring, optionally containing an additional heteroatom (N, O or S) as a ring member,

and optionally substituted with a C1-C4 alkyl, which can itself be substituted with one or more

(typically up to three) of these groups: NH,, OH, NHMe, NMe,, OMe, halo, or =O (carbonyl
25  oxygen).

[0005] The terms “treat” and “treating” as used herein refer to ameliorating, alleviating, >
lessening, and removing symptoms of a disease or condition. A candidate molecule or
compound described herein may be in a therapeutically effective amount in a formulation or
medicament, which is an amount that can lead to a biological effect, such as apoptosis of certain

30 cells (e.g., cancer cells), reduction of proliferation of certain cells, or lead to ameliorating,
alleviating, lessening, or removing symptoms of a disease or condition, for example. The terms
also can refer to reducing or stopping a cell proliferation rate (e.g., slowing or halting tumor

growth) or reducing the number of proliferating cancer cells (e.g., removing part or all of a
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exanpl es of heteroaryls include but are not Iimted to furan, pyrrole,
pyridine, pyrimdine, 20imdazole, benzim dazole and triazole. [0078] As
used her evo,20tissd1er m "i nor gani ¢ substituent” refers toPsThsLIOeNt3 t hat
do not contain carbon or contain carbon bound to el enents other than
hydrogen (e.g., elenental carbon, carbon nonoxi de, carbon dioxide, and
carbonate). Exanples of inorganic substituents include but are not Iimted
to nitro, hal ogen, azido, cyano, sulfonyls, sulfinyls, sulfonates,
phosphat es, 25etc. [0079] The term "pol ar substituent” as used herein
refers ttomemyTeaubetmy al@rire mmlicably taredetiegt tifrcofth piofoergasisd inpsysenel.by a

di pol e ( r n di pol e nonent
and o syruarrce Sy ey ey R e g B o B e e B SR P © ol ar
substltuEmmsmumOkmaegsthUMEUQMWEmmhapranﬁ@puﬁamwdﬂmam$oaah9dmbgen bond,

and gr Oqﬁéroq)ﬁﬁﬁ\fe\é@(m Pnd?’&(}@rﬁ&){n%i?técﬁg‘l%tamgurgfl&tthﬁmcpo%ﬁ lﬁIDIn tﬁe ste egat Ive
charge in aqueous solution at st ol oglical pH Ieve ain

embodi neFramples ofypiceoreguiyns includnbutiars nohlemitdye Vmbmeptandﬁlmat e el ectrons
[0 @ non- Gl St AYELRIRNRO DKL AIRLR ik D 8 b MRS o suicige [ 00801 11
certain empodi nents, pol ar SUBStI tuent I's selected froma car%oxy, a

car boxy MEHSs dsteaonse ES’ra ‘6%3%@?% sHE I ErdP Prderde hespataf eysat inslfiag el grslespi nat el y
as an artledbingéf cal pdrhbainesala® tromtatit Gonen¥ioddng hﬁg’menﬁd’r\e fl'he@é)&va:i’ts &uHisdid huent s

i ncl Ude’cellp H}Ewe%o% t(rl aﬁstelrsl omn%ggrageodomgrpgr%{ggs (z(a: (()) E)tfi'lcl br(])hlgﬂ waﬂzh are thereall't\ér kn al?edet her
oxygen, an am ne nitrogen, an oxidize afar i trogen, ﬁBonyI a
nltrﬂlelwﬁﬁﬁﬂwﬁgﬁltrogen cont ai ni ng or oxygen- contalnlng heterocycllc ring
mhether1&u@aﬁkh@0pmeagmmn&apnat|c In sonme enbodi nents, the polar
substituené %r Eresented %ﬁ?ﬁ is a carboxylate or a carboxylate

bi oi sost er&’8 15 ong 75pfs fhei SkwpﬁgﬁcﬁWﬁWgﬂé?%W%muéﬂ "car boxy bi oi sostere"
as used herein refers to a noiety that i\ expected to be negatively charged
to a substantial degree at phy5|ologq§6T pH. I n certain 10enbodi nents, the
car boxyl ate bi oi sostere is a nnlety skl ected fromthe group consisting of:

-CH 0"0 W , NH2
/CZ'

i/X
S
v \( Rm @
wherein:
15 A is a saturated or partially saturated optionally substituted 5, 6 or 7 membered ring;
----- ----- represents a single bond or a double bond;
Z'and Z* are independently N or C when ----- represents a single bond, provided Z' and
.Z*are not both N; and
Z' and Z* are C when -—-- ----- represents a double bond;
20 _ L is a linker selected from a bond, NRJ, 0, S, CRR?, CR4R5-NR3, C’R"RS-O-, and

CR'R’-S;
each R',R%, R, R*and R® is independently H, or an optionally substituted member
selected from the group consisting of C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8
heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-C10
25  aryl, C5-CI12 heteroaryl, C7-C12 arylalkyl, and C6-C12 heteroarylalkyl group,
or halo, OR, NRz, NROR, NRNR;, SR, SOR, SO;R, SO,NR,, NRSO-R,
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,S 0"6 7R7 "R 00000 O NHNH N NN7 R and salts of the foregoing, wherein
each R7 is independently H or an optionally substituted nenber sel ected
fromt he woaop/ssnsi sting of CL 10 al kyl, C2_10 al kenyl pctais2@oloedies oal kyl
C3-8 15carbocyclic ring, and C3_8 heterocyclic ring optionally fused to an
addi tional optionally substituted carbocyclic or heterocyclic ring; or R7
is nC1_10 alkyl, C2-10 alkenyl, or C2_10 heteroal kyl substituted with an
optional ly substituted C3-8 carbocycllc ring or C3-8 heterocyclic ring.
[0082] In certain enbodinments, the polar substituent is selected fromthe

group consi stng)bﬁ{z, NBCSNRQMG(@NRWRL, NREOEX WRICORe €Ne COORa ClodiRam de,
tetrazol e, (*ﬁﬁ?kﬁ) ox§§|azole, oxot hi adi azol e, thiazole, am nothiazol e,
hydroxyth|azo ; ‘cCar boxymet hanesul fonani de,. I n sone enbodi nents of the
conpounds descri bed herlerein eaab Rlieadt¢pendzetlypbloaCl 18kxdkyil, t02e08 hgquredlent is a

C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-
5 C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl,
or C6-C12 heteroarylalkyl,
and wherein two R on the same atom or on adjacent atoms can be linked
to form a 3-8 membeféd ring, optionally containing one or more N, O or S;
and each R group, and each‘ring formed by linking two R groups
10 : together, is optionally substituted with one or more substituents selected
from halo, =0, =N-CN, =N-OR’, =NR’, OR’, NR’;, SR’, SO;R’,
SO-NR’;, NR’SO;R’, NR’CONR’;, NR’CSNR’;, NR’C(=NR’)NR’,
NR’COOR’, NR’COR’, CN, COOR’, CONR’;, OOCR’, COR’, and NO;,
wherein cach R’ is independently H, C1-C6 alkyl, C2-C6
15 heteroalkyl, C1-C6 acyl, C2-C6 heteroacyl, C6-C10 aryl, C5-C10
héteroaryl, C7-12 arylalkyl, or C6-12 heteroarylalkyl, each of which is
optionally substituted with one or more groups selected from halo, C1-C4
alkyl, C1-C4 heteroalkyl, C1-C6 acyl, C1-C6 heteroacyl, hydroxy, amino,
and =0;
20 and wherein two R’ on the same atom or on adjacent atoms
can be linked to form a 3-7 membered ring optionally containing
up to three heteroatoms selected from N, O a1_1d S;
and R' can be =0, or two R’ groups on the same atom or on adjacent connected
atoms, can optionally be linked together to form a 3-8 membered cycloalkyl or
25 heterocycloalkyl, which is optionally substituted;
and R* and R® , when on the same atom or on adjacent connected atoms, can
optionally be linked together to form a 3-8 membered cycloalkyl or heterocycloalkyl,
which is optionally substituted;
W is alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, arylalkyl or
30  heteroarylalkyl, each of which can be optionally substituted;
X is a polar substituent;
and each m is independently 0-3;

or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof.
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carboxylic acid or a salt, or ester or a bioisostere thereof. In certain
enbodi nents, at | east one polar substituent present is a carboxylic

aci d- contwpreonigp3subst i tuent or a salt, ester or bioi sosterastoeneais | n the
| atter enbodi nents, the polar substituent may be a O -Cl10 al kyl or d-C10
al kenyl linked to a carboxylic acid (or salt, ester or bioisostere

t hereof), for exanple. 5[0083] The term " sol group' or 'solubility-enhancing
group' as used herein refers to a nolecular fragnent selected for its
ability to enhance physiological solubility of a conpound that has

ot her wi se [¢087htlh vawheyentbodingolsitbe banpoundofiFostilds T hdsulerdiruttotof EamullaleA| i t at e

t he dlssgigtlon of any particular nolecule in water or any biol ogical nedia
can serve as a solubility-enhancing group. Exanples of solubilizing groups
are, but are not limte o: any substituent contarn{pyVa 10gr oup
succeptible to beinglfonized in water at a pH rangelfromO to 14; any

i oni zabl e group succeptible to forma salt; or any |ghly pol ar
substituent, with a h di pol ar nonent and c abI form ng strong

i nteraction h™>pdl ect¥)gs of water. Exanpl % ol ubiN i zi ng groups are,
but are not i tgt to: $ubstitued al kyl ani nés substituted al kyl

al cohol s, al tA%ers, aryl amnes, pyridj i

tetrazol&g sul fona es, sulfoqybgnides ul f ol ¢ acids,
sulfinic ém phosp ates sul fonyl ureas. 100841, Syit abl groups for this
pur pose |nclude for gxa I , groups of the formla )0_4-G where A

\A;\karb

is absent, 0, or NR, is Hor Me; and G can be oky group, a
car boxy bi oi sostere, hydroxyﬂ?%hospnp@ate sul fonat e, or(E]Ero myof the
formula -NRY2 or P(0)(ORY)2, where each RY is independently H or a Cl-4

al kyl that c cally up to three)
of these gro%%gaﬁﬁﬁgga%iﬁ}%éﬁkﬁwaﬁk%Qﬁeé%nggrﬁg&%éﬁkxgk(carbonyl oxygen) ;
and t\wo Ry |wh@mleAs@chdrdeX,dhnRzrﬁedmatké@nte@g@enlﬁemwl@Iform a 5-7 menbered
ring, opti I , s aring
menber , ar[1 ﬁf th?{(c))tgglrgr%bgiu gtts??%&qgkhﬁcp mttlﬁ& Pﬁa‘giﬁf %étmfﬁ?g élga)nI ?tself be
substrtdﬂé@ﬂr ‘th one or nore (typically up to three) of these groups: NH2,
OH NI M, Nwe2, Owe, hahp, or =0 (carbonyl 250xygeq~. 100051 The terns
"treat" and "treating’~as used herein refer to agetiorating, alleviating,

| esseni ng, and renovipg synptons of a disease or fondition. A candidate
nol ecul e or conpound fescribed herein may be in therapeutically effective
amount in a fg ﬁr medi canent, whi unt that can lead to
a bi ol ogi cal féﬁ L, sucht as apoptosrs off cgrtlain 30¢ells (e.g., cancer
cells), reduct f proliferation of cery or lead to
anmel i orati ng; i ons of a di sease or
conditio@R”&or exanpl The |t er ms aKEﬁ»ﬁan refer Y0 redgcing or stopping a

cell proliferation ra e (igg——)SIomnng or halting tunngggrEMth) or reducing

the nunber of prolife i cancer cells (e.g., r part or all of a
tunor). These terns al so~a ezappllcable to reducing |%re of a

m croorganismin a syst em (R .(ICE|| tissue, or subr@@)ﬁrhﬂbﬁ@ted with a
m croorgani sm reducing the rate of nicr i al propagation, reducing the
nunber of synptons or an effect of a f om associ ated with the
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m crobial infection, and/or renoving detectable amunts of the m crobe from
the system b5Exanples of m croorgani sns include but are not limted to
virus, bawoepiwnssand fungus. [ 0085] As used herein, wrhe/useswioiapdpt osi s”
refers to an intrinsic cell self-destruction or suicide program In
response to a triggering stinulus, cells undergo a cascade of events

i ncluding cell shrinkage, blebbing of cell nenbranes and chromatic
condensati on and fragnentation. These events culmnate in cell conversion
to clusters of nenbrane-bound particles (apoptotic bodies), which are

t her eaf t er engublagdacedivpllyeeserighagpissolvEighandi/oreredsigdlierdofie Conpounds: [ 0086]
I n one aspec e, irtn iR® NG 2 i fr Formula I: (R2)ym (1)

wher ei n: 15Akvih§rte!'311 As’e{"t’\l(}ﬁg%’Igd’r%ghg}éra?fiﬁﬁﬁg%gﬁgﬁu% “optionally substituted
5, 6 or 7 [#88bdneepther agpect, the prvertiontprovides¢ampoendsefiioronladl:doubl e bond; Z1
andZ2 are independently N or C mhenr%yresents a single bond, provided Z

and Z2are not both N and Z1 and Z2 e C whenrepresents a doubl e bond; 20L
is alinker selected froma bond, N 0, CRAR5, CRAR5-NR3, CR4AR5-0-,
and CRAR5-S; each RI, 2”'R5 is independently H, or an
optionally substituted nenbe ted fffom the group consisting of C-C8
al kyl, C2-C8 heteroallcyl, C2- C8 heteroal kenyl, C2-C8

al l cynyl, C2-C8 heteroalk¥ ) C2- C8 heteroacyl, C6-Cl0 25aryl,
C5-C12 heteroaryl, C7-CIR'pyylallcyl, Qb= 12 heteroaryl al kyl group, or
hal o, OR, NR2, NROR, NRNR2, SR, SOR, SCQR,JF R2, NRSO2R,

Rm ar

5 wherein:
A is a saturated or partially saturated optionally substituted 5, 6 or 7 membered ring;
----- represents a single bond or a double bond,;
Z'and Z? are independently N or C when ----- represents a single bond, provided Z' and
Z2 are not both N; and
10 7' and Z? are C when ----- represents a double bond;
each of R and R? is independently H, or an optionally substituted member selected from
the group consisting of C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkeny],
C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C12
heteroaryl, C7-C12 arylalkyl, and C6-C12 heteroarylalkyl group,
15 or halo, OR, NR;, NROR, NRNR;, SR, SOR, SO;R, SO;NR;,, NRSO3R,
NRCONR;, NRCSNRj, NRC(=NR)NR,, NRCOOR, NRCOR, CN, COOR, CONR;,
OOCR, COR, or NO,, .
wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl,
C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-
20 C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl,
or C6-C12 heteroarylalkyl,
and wherein two R on the same atom or on adjacent atoms can be linked
to form a 3-8 membered ring, optionally containing one or more N, O or S;
and each R group, and each ring formed by linking two R groups
25 together, is optionally substituted with one or more substituents selected
from halo, =0, =N-CN, =N-OR’, =NR’, OR’, NR",, SR’, SO:R’,
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NRCONR2, NRCSNR2, NRC(=NR) NR2, NRCOOR, NRCOR, CN, COOR, CONR2, O00CR, COR,

or N2, V\/nerel n each Ris independently Hor C-C8 al kyl, C2-C8

het er oal kyD,20023889al kenyl , C2-C8 het eroal kenyl, C2-C8 &Craysngio/,049323 C3

het er oal kynyl, Cl- 5C8 acyl C2- C8 heteroacyl, CG- C10 aryl, C5-C10

het er oaryl , C7- C12 aryl all cyI , or C6-Cl2 heteroaryl al kyl, and wherein two R
on the sane atom or on adjacent atons can be linked to forma 3-8 nenbered
ring, optionally containing one or nore N, O or S; and each R group, and
each ring forned by linking two R groups 10together, is optionally
substituted with one GO NBleNBUHIBRT, NREGOB RS2 NBOCINR *h,INRMCIrN R )NRD,

CSfIVI-CN, =N-OR Scp
NR CONR 2. NR CSNR 2, %C%Wﬁ@z%%m@%% %ﬁ“ > CONR 2,
0O0CR , COR, and NO2, wher gheremaeth R is inderiendbepe Hd€hd6\alkiyl], CZIGECE al kyl ,

C2- C6 15het er oal kyl', G e&@]k%t'l C(égilcéﬁ%th%%%waﬁ g@? g;}pcgrdib C5- ClO

heteroaryl, C7-12 aryl a et eroar each of which is
optidnal ly substitut edlewqah'l &Velmlﬁlbvleorgfiﬁamtfsedrﬂ@mﬂdea&h ofwhigh 35, Cl-C4

al kyl, C1-C4 heter 05”" ! ?M&lmag}fbgﬁu g’%lxth ogor%orpg(toﬁ;gsos@fé L:d frt;l,}ﬁ%ﬂxdl c@m no,

and =0; 20and wherein on t e sane atom Or on a acent atons can be
linked to forma 3-7 rikrbéileet hqt%@albﬂ)tqloﬁmwycd&ftImtmmqgl hbpirQXd, ahinge

het eroatoms sel ected frpopN, 0 and S; and Rl can be =0, or two Rl
groups on the sane atomor on adjacent connected atoms, can optionally be
| i nked together to forma 3-8 rmadiydest wo®’ Gam@yﬁmmw@@he@ ediseyicatares | cyl

whicfp i s optionally substi tAfRGimked to form3 7 E%m@&gdﬁg’go;}’t‘{{aﬁﬂl QBnthilfagSane atom
or on adj acent connected atonms, can optionally be |inked toget her to forma

3-8 nenbered cycl oal kyl orulh@t@%b‘i}%’%@!ﬁkiﬂeﬂeﬁﬁpwﬁ‘]ﬂ(%afé‘pi| onal | y

substi t ut ed; and R' can be =0, or two R' groups ‘on the same atom or on adjacent connected
atoms, can optionally be linked together to form a 3-8 membered cycloalkyl or
heterocycloalkyl, which is optionally substituted,;
15 W is alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, arylalkyl or
heteroarylalkyl, each of which can be optionally substituted,
X is a polar substituent;
and each m is independently 0-3;
or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof.
20 [0090] In some embodiments, the compound of Formula II has the structure of Formula 1I-A
or I1-B:

R S G |

2 2
(R)m (11-A) or (R)m @1-B)
or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof,

wherein A, Z', 73w, X, RY, R? and m are defined as in Formula IL



Wis al kyl, heteroal kyl, aryl, heteroaryl, cycloallcyl, heterocyclyl,
aryl al kyl or 30heteroarylal kyl, each of which can be optionally
substi t utwa;20¥/d3s01a pol ar substituent; and each mis i neeparsdankoyi®- 3; or
a pharnaceutically acceptable salt, solvate, and/or prodrug thereof.
[0087] In sone enbodi nents, the conpound of Fornmula | has the structure of

Formula I-A or I-B: or a pharmaceutically acceptable salt,
sol vate, and/or prodrug thereof, 5wherein A Z1, Z2, L, W X R, R2 and m
are defined as in Fornula I. [0088] In other enbodi ments, the conmpound of

Formul a | [A@H] tIhethst ¢eroleodimentsothe Eonpavhd of Eo@nulp IThag thestricture of Fgmula I1-C,
phar maceyly 4l.ky acceptable salt, solvate, and/or prodrug thereof, wherein
A L W X R, R andmare defi ned as in Fornula 1. 100891 In anot her

aspect, the |nvent|onOprOV| des conpounds of Fornmul@ I1: 5wherein:
W
N/
A
(R1)m / |_X
S\
(Rz)m (I1-C), (Rz)m (11-D), or
@)
M w
N/
A
(R') 7

5 RIm  aLe),
or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof,
wherein A, W, X, Rl, R?and m are defined as in Formula I1.
[0092] It is understood that as described herein, compounds and embodiments of Formula I
can include compounds of Formula I-A, I-B, I-C, I-D or I-E, and compounds of Formula II
10 include compounds of Formula I1-A, II-B, I1-C, 1I-D and II-E.
[0093] In compounds of Formula I and II, A is a saturated or partially saturated optionally
substituted 5-, 6- or 7-membered ring. The A-ring may be carbocyclic or heterocyclic ring that is |

saturated or partially saturated, and may be substituted by groups R' to the extent such groups make

chemical sense.
15 [0094] In some embodiments of Formula I and II, Z' and Z* are independently N or C and =----
represents a single bond, provided both of Z' and Z*are not N.
[0095] In other embodiments of Formula I and I1, Z' and Z* are C and ----- represents a double
bond.
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Ais a saturated or partially saturated optionally substituted 5, 6 or 7
nmenbered ring; represents a single bond or a double bond; Z' andZ2 are

i ndependewol2911M38019C whenr epresents a singl e bond, provipdeEsZoloamd1¥Z2
arenot both N, and 10Z1 and Z2 are C whenrepresents a doubl e bond;

each of Rl and R2 is independently H, or an optionally substituted nenber
sel ected fromthe group consisting of C1 -C8 alkyl, C2-C8 heteroallcyl,
C2-C8 al kenyl, C2-C8 heteroal kenyl, C2-C8 al kynyl, C2-C8 het er oal kynyl ,

Cl -C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl, C5-Cl2 heteroaryl, Cr7-Cl2

aryl al kyl ,[0686¢ 1@6en@bihdheftFormnda Tyahdllkyd A- gﬁgmppnsiﬁanropmm@,sumprem, NROR,
NRNR2, : = NR2,
N, RSP s SR WS DGO 4 MU o LD V2,

i ndepenocé‘f?f’clyﬁ"cﬂ'"érp°t'ﬂxa‘€ﬂe é'r‘wlls an @ptiopgily |§edppterhgyFleRpntanc, cyclopentene, C2- C8
al kenyl , cy@2heBie Redl@rcad, k;&myiégtanearc@o}aﬂ;t&ymyg CZ C8 heter oaI kynyl, d - 20C8

acycé ClchﬁOJ} ':_Ioar g:/rlea}v(fgnr?ents dA-\f\llPl% ohliprlsef an opE?nalr?/ StuﬁS%{UYCd 5- 7 me glz ?.I’ ylnal kyl,
adj acentheigropyelic Brgncopein|ng pidesgt onphetenyarpmae!St® fropbh & end Sy ﬂrmgme sph ionally
cont ai ni dﬂ@o&lﬂ@lt@Sne@Z'QmNZ iONQInd fBere 8260 ﬁﬁﬁ\bna&@é‘r&%s 1rﬂﬂch SA£Nn bth&Qudhor ned by

I i nki ng etm lmengronu .25(%@51 ﬁherfherles a(n) (#{ton subssehwI 0%9 t Qne or nore
subst i t SERPYULEY ECE m Nal"g s, aﬁ’? ! AR 2 SR
SO2R , the A-ring. In certain embodiments, ring A is an optionally substlruted dlhydrofur'm, tetrahydrofuran,

10 dihydrothiophene, tetrahydrothiophene, dihydropyrrole, pyrrolidine, dihydropyran, tetrahydropyran,
pyran, dihydrothiopyran, tetrahydrothiopyran, thiopyran, piperidine, dihydropyridine, tetrahydropyridine,
imidazoline, thiazolidine, oxazolidine, dihydrothiazole, dihydrooxazole, morpholine, thiomorpholine,
piperazine, dihydropyrimidine, azepine, dihydroazepine, tetrahydroazepine, hexahydroazepine ring,
homomorpholine, homothiomorpholine, dizaepine, dihydrodiazepine, tetrahydrodiazepine,

15 hexahydrodiazepine ring, oxepane, or thiooxepane ring.

[0098] Sometimes, the A-ring containing is selected from the group consisting of:

(R)m . 1)m

n *

" (R")m . (R)m X

X\N/ X\’/
(Qn J\ z3
N/ + ,and MN\* K

wherein Z* is CR',, NR', S(=0),, or O;
nis 1-3; and
20 p is 0-2.
[0099] In compounds of Formula I, L is a linker selected from a bond, NR?, O, S, CR‘R®,
CRR® -NR3, CR4R5-O-, and CR*R>-S. Where L is a two-atom linker, it can be attached to the
ring system through either end, i.e., either the carbon atom or the heteroatom of CR*R*-NR?,
. CR’R*-O-, and CR®R*-S can be attached to the ring, and the other atom is attached to L. In
-25  some embodiments, L is a bond, or a 1-2 atom linker, including -N(R?)-, -O-, -S-, -CH»- N(R?)-
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S2NR 2, NR S2R, NR CONR 2, NR CSNR 2, NR C(=NR )NR 2, NR COOR , NR COR ,
CN, COOR, CONR 2, 0O0CR, COR, and N2, wherein each R is

i ndependewl29111435@@b- C6 al kyl , C2-C6 heteroal |l cyl, Cl - C6Pargis201@244G63

het er oacyl, C6-Cl10 aryl, C5-Cl10 5heteroaryl, C7-12 arylallcyl, or C6-12

het eroaryl al kyl, each of which is optionally substituted with one or nore

groups selected fromhalo, CI-C4 alkyl, C-C4 heteroal kyl, Cl-C6 acyl,

Cl- C6 heteroacyl, hydroxy, am no, and =0; and wherein
two R on the same atom or on adj acent atoms 10can be linked to forma 3-7
nenber ed -N(RY-@Gpt.i-0rEH .y CHoM:- aChb9 Sl-ﬁfto @Meﬂé(Rﬁ)e,t-é:MeaDerm\I(ﬁé)l-@Mbaed from

N, 0 and %:Mez ,and tl{ea}%g ﬁl ceftll eggod" fmentS L1 ecE I o&d %’Ht Sa at om or

on adj acen conn can op lonar t toget o forma
3-8 rrerrtﬁlﬂzeﬂl(%ycd»roéi(kwﬂhr, Whetedt’ oclylc)tMQl I cyI Whl ch is opti onal |y

substi t ut gggdaY\&d ite ‘f}#%\élmenﬂeotf%%ﬂ:'léﬁ’ f. ﬁﬁ% Nwﬂeﬁ%tﬁ@rr\l%rlbb%&%ﬁ qualgyl

het erocycl yl, "ary het er oa each
opt i dnal Hewsq,u b'écruetAtsrtr@meseI)(s pE1L l@@b)drgroygbgt |uls|egtOUP afittie fmmhla N-C60)-R%,

i “depenﬂlﬁ{m i ?H%ra@lrl -& Bh %%Hu?e@l &;?plth@ c§n§é’ﬂ/éas %)h% and/ or

prodrug thereo 20100 I'n sSome enb nts e corrpou rrrul all
has t he comppndg waergl IFHHmlim 8l qth%embodlmm@ LOs Qb;qud??lnzllese embodiments, W is

often an aryl or heteroaryl, which is optionally substituted.
[00101] In some embodiments of Formula I and II, W is selected from optionally substituted

10 aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted
heterocyclyl, optionally substituted arylalkyl, and optionally substituted heteroarylalkyl. For
example, W can be an optionally substituted phenyl, pyridyl, pyﬁhidinyl, or pyrazinyl group; or
a napthyl, indole; benzofuran, benzopyrazole, benzothiazole, quinoline, isoquinoline,
quinazoline or quinoxaline group. Suitable substituents for these groups include, but are not

15  limited to, halo, C1-C4 alkyl, C2-C4alkenyl or alkynyl, CN, OMe, COOMe, COOEt, CONH,,
CF3, and the like, and typically the aryl group is substituted by up to 2 of these groups. In
certain preferred embodiments, when W is aryl or heteroaryl, it is unsubstituted, or it is
substituted by 1 or 2 substituents.

[00102] In some embodiments of Formula I and II, W is optionally substituted phenyl,

20  optionally substituted heterocyclyl, or C1-C4 alkyl substituted with at least one member selected
from the group consisting of optionally substituted phenyl, optionally substituted heteroalkyl,
optionally substituted heteroaryl, halo, hydroxy and -NR™,,

where each R” is independently H or optionally substituted C1-C6 alkyl;
and two R” taken together with the N to which they are attached can be linked
25 together to form an optionally substituted 3-8 membered ring, which can contain another
heteroatom selected from N, O and S as a ring member, and can be saturated, unsaturated or
aromatic.
[00103] In some such compounds, W comprises at least one group of the formula —(CH,),-
NRY,
30 where p is 1-4,

R¥ is independently at each occurrence H or optionally substituted alkyl;
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X (R)rn (11-B) [0091] In other enbodi nents, the conpound of Formula Il

has the structure of Formula II-C, II-Dor IlI-EE (RI)ym5(R2)m (W), or a
phar macewODcallogs@ecept abl e salt, sol vate, and/ or prodr egTiusereni9iisnherein
AW X, R, R and mare defined as in Fornula Il. [0092] It is understood
t hat as described herein, Conpounds and enbodi nents of Fornula I can

I ncl ude conpounds of Fornmula I-A |-B, I-C 1-Dor I-E and conpounds of
Forrmula 1l 10i ncl ude conmpounds of Formula Il-A 11-B, 11-C Il-Dand II-E.
[0093] In conmpounds of Formula I and Il, Ais a saturated or partially

sat ur at ed optndme R yaksugethenwidtthEN, to Fhich they arvertiehed chnrtieigkedbgethas ol ng  nay
be carb | . K | . ' t Lally

sat ur at St i SpuBhuBELREARGELY ety Al hnlcR BB AR BRI T gr oups
make chewiceted fremms @, and 5[a9@ 9} memberpand cemrbositwraied, snwfurdtet enatamnaticand 1, Z'

207 o SRERSUHEO Ny ANE LSRRI, BTN e, bt
and 22 argeriding raereknliasaiesazine dbigowhplingd or heteroaryl (e.g., pyrrole, pyridine,
pyrazine, pyrimidine, furan, thiophene, thiazole, isothiazole, thiadiazole, oxaque, isoxazole,
imidazole, pyrazole, triazole, triazine, tetrazole and the like, each of which can be substituted.
In some such embodiments, it is selected from phenyl, pyrrolidine, piperidine, piperazine,
morpholine, and the like. In other embodiments, W can be arylalky! or heteroarylalkyl, where
10  the aryl and heteroaryl moieties of these groups are selected from the groups described above,
attached to a C;.¢ and preferably a C,alkylene or heteroalkylene moiety.
[00105] W can be substituted by a variety of substituents. In certain embodiments, W is an
aryl ring substituted by a group of the formula —(CH;)o4-NR",, where each R* can be H or C1-
C4 alkyl, and can be substituted, and where two Rx can optionally cyclize into a ring. In some
15 embodiments, this group is of the formula —(CHa))o4-Az, where Az represents an azacyclic group
such as pyrrolidine, piperidine, morpholine, piperazine, thiomorpholine, pyrrole, and the like. In
some embodiments, this group is -(CH).3-Az, where Az is 4-morpholinyl, 1-piperazinyl, 1-
pyrrolidinyl, or 1-piperidinyl; -CH,-CH,-Az, where Az is 4-morpholinyl is one exemplary
substituent for W, when W is substituted.
20 [00106] In some embodiments of Formula [ and II, X is selected from the group consisting of
COOR’®, C(O)NR’-OR’, triazole, tetrazole (preferably linked to the phenyl ring via the carbon

atom of the tetrazole ring), CN, imidazole, carboxylate, a carboxylate bioisostere,
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[0096] In conpounds of Formula | and Il, the A-ring conprises an optionally
substituted 5-7 nenbered ring. In sonme enbodi nents, the A-ring is an

opt i onal Iwo=0ha3si1at ed 5-7 nenbered ring carbocyclic ri rgI/USerto®xaEnpl e,
ring Ais an optionally substituted cycl opentane, cycl opentene,

cycl ohexane, cycl ohexene, cycl oheptane or cycl oheptene ring. 5100971 In
ot her enbodi nents, the A-ring conprises an optionally substituted 5-7
menbered heterocyclic ring, containing at | east one heteroatom sel ected
fromN, 0, and S. In sone such enbodi ments, one of Z' and Z2 is N, and
there are no addltlonal hetero tons the Apring. |In other such

enbodi nents, one %l %nd 2 NE,her jls an .gddi t4 onal het er oat om
sel ected from O, aniiR %¥ r¥t&i n “enblodi ments, ring Ais
an optionally substthbed dlhydrofuran Fetrahydrofur5

10di hydr ot hi ophene, tetrahydrothi ophene, di hydropyrrole, pyrrolidine,

di hydr opyr an, tetrahydropyran ran |hydroth|opyran

tetrahydrothlopyr§q7 ﬁlop ,an NPE, di loy rog*rldinc,
t et rahydr opyri di ne, dazold g, |az hjd ne i di nc
di hydr ot hi azol e, dihydrooxazolc nDrprllﬁc hbrphollnc pi per azi ne,

di hydropyrimdine, azgpine, di hydroazepies tetrahydroazeplne

hexahydr oazepi ne 3 s»nggp O}Leg nnﬁ*hyo /ﬁhohwne di zaepi ne,

di hydr odi azepi ne, EItz,etrﬂFé’hy rgg%gzsplne E{%ggxahyd dla% pi ne ring, oxepanc,
or thiooxepane ring. [0098] Somef'i mes, th °A-ring cofitaining is selected

fromthe group conélﬁggig of: ( R12z 3 ( R1) mN
|

E‘A NR® R ang Hq%ig
wherein each R’ is independently H or an optionally substituted member selected from
the group consisting of alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, arylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, and heteroarylalkyl,

5 and two R’ on the same or adjacent atoms can optionally b—e linked
together to form an optionally substituted ring that can also contain an additional
heteroatom selected from N, O and S as a ring member;

R s halo, CF3, CN, SR, OR, NR;, or R, where each R is independently H or
optionally substituted C1-C6 alkyl, and two R on the same or adjacent atoms can
10 optionally be linked together to form an optionally substituted ring that can also contain
an additional heteroatom selected from N, O and S as a ring member;
and B is N or CR".
[00107] In compounds of Formula I and 11, at least one polar substituent X may be at any
position on the phenyl ring (C-ring), and the ring may include one, two, three or four polar
15 substituents. In compounds of Formula I-A, I-B, II-A, and 1I-B, the molecule contains at least
one polar group, X, at the position indicated by the structure, and the ring may include one, two,
three or four polar substituents. In certain embodiments, there is one polar group, X, and each
R?is H, or up to two R? are substituents described herein other than H, such as, for example
only, Me, Et, halo (especially F or Cl), MeO, CF;, CONH,, or CN. A polar group can be at any
20  position on the phenyl ring. In some embodiments, the phenyl ring is selected from the
following options, which are oriented to match the orientation of Formula I herein, and depict

the position of the polar substituent X:
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) N and wherein Z3 is CRI NR, Se---0)p, or O; nis 1-3; and 20p is 0-2.

[0099] In conpounds of Formula |, L is a linker selected froma bond, NRS,
0, S, CRARD,200RSREINR3, CR4AR5-0-, and CRAR5-S. Wiere L iPSTAISRAWOAII10IMN
linker, it can be attached to the ring systemthrough either end, i.e.,

ei ther the carbon atom or the heteroatorn of CR3R4-NR5, CR3R4-0-, and
CR3R4-S can be attached to the ring, and the other atomis attached to L.
In -25sone enbodinents, L is a bond, or a 1-2 atom linker, including
-N(R3)-, -0-, -S-, -CH,- N(R3)- WO 2011/035019PCT/U82010/049113 , -
N(R3) - CH2-, - 0- CH2-, b , -CH2-S-, QW 2N(R3) ¥-0-, - N(R3)-Cwe2,
-0-Cwe2-, and the I n cgptaln Léps selecteggfron1a bond,
NH, NMe, and - i ofg R Nyof Me. [00100] In
sone enbodinents of‘F h |, L |s N Me. In ot jbodi nents, L can
5be NAc, where Ac represef a C -G . Ir,oup, S LS a group of
the formula N C(=0)-Rz, wher &1 e |§QH orj{a CI-C9 dﬁtlonally Zubstituted

al kyl group. These can @rve as pro-drugs for conpoundsgivhere L is NH In

still other enbodinments, L is a bond; in these enbodi mnents, Wis often an
aryl or heteroaryl, which is optionally gubstituted. [00101] In sonme
enbodi nents of Fornmula | and I, Wis se|lected fromoptionally substituted

10aryl, optionally substituted hetgro pt i onal | y substituted

cycloal kyl, optionally substituted heterocyclyl, optionally substituted
aryl al kyl, and optionally substituted ete oaryl al kyl . For exanple, Wcan
be an optlonally substituted phenylgz"p sR2PYrimdinyl, or pyrazinyl
group; or a napthyl, indole; benzofuran benzopyrazole benzothlazole

qui nol i ne, |squ|noI|ne R?

where X is a polar substituent and each R is independently is selected from R?
substituents, as defined above with respect to compounds of Formula I and II.
[00108] In some embodiments of the above-described compounds, the polar substituent X is
5  located at position 4 on the phenyl ring. In alternative embodiments, the polar substituent X is
located at position 3 on the phenyl ring. In certain embodiments, the polar substituent is a
carboxylic acid or a tetrazole, and is at position 3 or 4 on the phenyl ring,
[00109] In some embodiments of these compounds, the phenyl ring (i.e., C-ring) is
substituted by up to three additional substituents, in addition to the polar substituent X. Suitable
10  substituents for thei phenyl are described above. In some embodiments, these substituents are
selected from halo, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, amino, C1-C4 alkylthio, and
CN. In some embodiments, there is only one such substituent (i.e., m is 1), or there is no
additional substituent besides the polar substituent X, i.e., m is 0.

[00110] In some embodiments of Formula I, -L-W is selected from:
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gui nazol i ne or quinoxaline group. Suitable substituents for these groups

i nclude, but are not 15 limted to, halo, d-C4 al kyl, C2-C4al kenyl or

al kynyl , v, 2008501€00Ve, COOEt, CONH2, CF3, and the |ikecramsdomyppmical |y the
aryl group is substituted by up to 2 of these groups. In certain preferred

enbodi nrents, when Wis aryl or heteroaryl, it is unsubstituted, or it is
substituted by 1 or 2 substituents. [00102] In sonme enbodi nents of Formula
| and I'l, Wis optionally substituted phenyl, 20optionally substituted

het erocyclyl, or C1-C4 alkyl substituted with at | east one nenber sel ected
fromthe group consisting of optionally substituted eyl , optionally

substituted heteroalkyl , optignakly substtuted Iae{\e,r yl, hal o, hydroxy
and -NR'2, where eai s indent {/‘i—{ og_optionally substituted Cl-C6
al kyl ; and two R tg ogethEr~Wa i~ e N tu(;;l#h they are attached can
be Ilnked 25t oget he‘r*wto f or m"&h optionally sulsg uted 3-8 nenbered ring,
whi ch can contai n anot her het eroat om sel ect ed’“*‘l’rom and S as a ring
menber, and can be saAt at ed, F turatgd\ S [ 00103] In sone
such conpounds, Wcoes at \gf H the formula -(CH2) pNRx2,
30where p is 1-4, RN mde;ﬁ'&ndent‘?y at each 1@ rrence H or optionally
substituted al kyI; and two Rx taken togethewn'wth the N to which they are
attached can be Iinked Qget he({ form an owﬁ onal ly substituted 3-8
menbered ring, which co/rkg nv(gnot her heteroatom sel ected fromN, 0 and
S as a ring nenber, Hind cgh be saturated, unsaturated or aromatic. [00104]
In sonme enbodi nents, Wcan be aryl (e.g. phenyﬂ*%@et erocyclic (e.qg.,

pyrrolidine, 5piperidine nDrphoIine piperazine i onor phol i ne), or

heteroaryl (e.g., pwr pyrloh A
R (0]
HN NR \I\N,R

R
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pyrazine, pyrimdine, furan, thiophene, thiazole, isothiazole, thiadiazole,
oxazol e, isoxazole, imdazole, pyrazole, triazole, triazine, tetrazole and
t he |i ke,weaoh/@fowhi ch can be substituted. In sone suclrCemisedionens, it is
sel ected from phenyl, pyrrolidine, piperidine, piperazine, norpholine, and
the Iike. In other enbodi mrents, Wcan be arylal kyl or heteroarylal kyl,
where 10t he aryl and heteroaryl noieties of these groups are selected from
t he groups descri bed above, attached to a Cl-6 and preferably a G 4al kyl ene
or heteroal kyl ene noi ety. [ 00105] Wcan be substituted by a variety of

substituents. In certain odiments, Wis an arylHring substituted by a
group of the formula -( 4- NRx 2, re each quﬁ be Hor A4 al kyl,
and can be substitutedN a Wheraﬂﬁ cary onglly cyclize into a

ring. In some 15 enbodﬁﬁents, t histgroup is -é& the formula - (CH2) 04- Az,
where Az represents an azacyclic group such as pyrrolidine, piperidine,
nor phol i ne, piperazin t hi gaor phol i ne, pycroles and the like. In sone
enbodi ments, this group CHQY . , mﬁ i s 4-norpholinyl,

1- pi perazinyl, 1- PYrrol]j |, or i pety ; -CH2-CH2- Az, where Az is
4-morpholinyl is one efnplary sihstitueftrfor W when Wis substituted.
20[ 00106] In sone enbodinents of Formula | and |1, X is selected fromthe
group consisting of COOR9, C(0)NR9-0R9, triazole, /Tetrazole (preferably
linked to the phenyl ring via the carbonfagom of Ni&~tetrazole ring), CN,

i m dazol e, carboxyl ate, a carboxyl at e/bjorgost ere, On and wherein each
RO is independently H or an option k subﬁtitutedﬂpp er selected fromthe
group consi sting of alkyl, cycloal , heterocyclyl, aryl, heteroaryl,
aryl al kyl, cycl oal kyl al kyl, het erocycl oal kyl al kyl , eteroaryl al |l cyl,

5and two RO on the sane or adjacenk atons cgn option&lly be |inked together
to forman optionally substitufed3sking Fhat/scan al so qontain an additional
heteroatom sel ected fromN, @ a d as i.Ag menber #
¢ 3o
A R>A Br //R
S N
e e TN

[ F
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Solgroup Solgroup
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121 is halo, CF3, CN, SR, OR, NR2, or R where each R is independently H or
optionally substituted CI1-C6 alkyl, and two R on the sane or adj acent

at ons carw@Qontdssnal |y be |inked together to form an optconsbéig/osubstitut ed
ring that can also contain an additional heteroatomselected fromN, 0 and
S as aring nenber; and Bis N or CRL. [00107] In conpounds of Fornula I

and Il, at |east one polar substituent X may be at any position on the
phenyl ring (Cring), and the ring may include one, two, three or four
pol ar 15substituents. In conpounds of Forrmula I-A, I-B, Il1-A and Il-B, the
nmol ecul e containg at |east one peplar group, X, at the pestsion indicated by
t he structure, 7q) t he ring rexsinclu one, twp, threengr]four polar
substituents.ygmycertain embadients,y tlere is @n %olar group, X, and each
R2 isor up toftwe R2 are slilastit Qent's describ rein other than H, such

as, for exanple oﬁLy, Me, Et, halo (especialﬂwa or Cl), MO, CF3, CONH2,
or CN. A polar grou /Ean be at any 20position on the phenyl ring. In sone
enbodi ments, the pheryb ring is selected fromthe foll owi ng options, which
are oriented to match the orientation of Fornmula | herein, and depict the
position of the polar substituent X2 WO 2011/035019PCT/U82010/04%}13 R2
where X is a polar substituent andreach R2 is indepgendently is Reglected

from R2 substituents, as define@ bove with respect to conpounds bof Fornul a
R? A Nj g\) QJ) g\))

| arid Il R 7> R > R A //l
) & 4 <
: HN X .
e ﬂ'i{”

HN

wherein each R” is independently H, Cl or F;
each R® is independently Me, F, or Cl;
each R is independently selected from H, halo, C1-C4 alkyl, C1-C4 alkoxy, and
5 C1-C4 haloalkyl, ‘
4 and two R groups on the same or adjacent connected atoms can optionally
be linked together to form a 3-8 membered ring;
each B is N or CR;
and each Solgroup is a solubility-enhancing group.

10  Utilities of the Comp_ouna’s:

[00111} In another aspect, the invention provides a method to treat cancer, a vascular
disorder, inflammation, or a pathogenic infection, comprising administering to a subject in need
of such treatment, an effective amount of any of the above-described compounds.

[0100] In another aspect, the invention provides a method to inhibit cell proliferation, which

15 comprises contacting cells with a compound having a structure of Formula I or II, in an amount
effective to inhibit proliferation of the cells. In certain embodiments, these cells are cells of a
cancer cell line. In particular embodiments, the cancer cell line is a breast cancer, prostate
cancer, pancreatic cancer, lung cancer, hemopoietic cancer, colorectal cancer, skin cancer, or an
ovarian cancer cell line. Often, the cells are in a tumor in a subject, and the compound reduces

20  the growth rate of the tumor, or reduces the size of the tumor, or reduces the aggressiveness of
the tumor, or reduces the metastasis of the tumor. In some embodiments, the compound induces

apoptosis.
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[00108] In sone enbodi nents of the above-described conpounds,

substituent X is 5located at position 4 on the phenyl ring.

t he pol ar
In alternative

enbodi merwe,20tiss@el ar substituent X is |ocated at posi PCOUSIOM4410E phenyl
ring. In certain enbodinents, the polar substituent is a carboxylic acid or

a tetrazole, and is at position 3 or 4 on the phenyl ring.
sone enbodi nents of these conpounds, the phenyl ring,(i.e.,
substituted by up to three additional substituents, in addit
pol ar substituent X. Suitable 10substittlents for the phenyl

1001091 In
Cring) is
ion to the
are descri bed

above. In [Qsl@ﬂﬂa lepdradi embotientshibe methodssndldeenttsctinp eelisedspetialy timarelsal o,

a-c alvl'(i a’c 8:?13‘% Hagllngglstlﬁyclnue S}Fo%ulgll IélQPf \Y_lhl(% IB&{CB% ?ogt% al kyl thio, and CN

In sone

e nts ere one suc e., mis

t here i S rﬁQJlOabldn qu@neﬁml@db@msmemlls bediogean dyhef pobarct l@ubgunat:mlant X,

is O.
- NE3- 13

i ndepen d@mlq’;yne%qf nfaculgy deggneration in the sub)ect

10

5

20

25

30

[0103] In another aspect, the invention provides a method to treat a condition related to
aberrant cell proliferation, which comprises administering a compound having a structure of
Formula I or II to a subject in need thereof, where the compound is ad.ministefed in an amount
effective to treat or ameliorate the cell proliferative condition. In certain embodiments, the cell
proliferative condition is a tumor-associated cancer. Specific cancers for which the compoundé
are useful include breast cancer, prostate cancer, pancreatic cancer, lung cancer, hematopoietic
cancer, colorectal cancer, skin cancer, and ovarian cancer, colorectum, liver, lymph node, colon,
prostate, brain, head and neck, skin, kidney, blood and heart.

[0104] In other embodiments, the cell proliferative condition is a non-tumor cancer.
Exemplary embodiments include hematopoietic cancers, such as lymphoma and leukemia.

[0105] In other embodiments, the cell proliferative condition is macular degeneration.

[0106] In another aspect, the invention provides a method for treating pain or inflammation
in a subject, which comprises administering a compound of Formula I or II to a subject in need
thereof, in an amount effective to treat or reduce the pain or the inflammation.

[0107] In another aspect, the invention provides a method for inhibiting angiogenesis in a
subject, which comprises administering a compound of Formula I or II to a subject in need
thereof in an amount effective to inhibit the angiogenesis. ‘

[0108] The methods of treating these disorders comprisé administering to a subject in need
thereof an effective amount of an inhibitor compound of one of the formulae described herein.

[0109] The invention in part provides pharmaceutical compositions comprising at least one
compound within the scope of the invention as described herein, and methods of using
compounds described herein. For example, the invention in part provides methods for
identifying a candidate molecule that interacts with a CK2, Pim or Flt protein, which comprises
contacting a composition containing a CK2, Pim or Flt protein and a molecule described herein
with a candidate molecule and determining whether the amount of the molecule described herein
that interacts with the protein is modulated, whereby a candidate molecule that modulates the -
amount of the molecule described herein that interacts with the protein is identified as a

candidate molecule that interacts with the protein.

43

1),
i

. €.

R o R e U P e R = e o i

or

m



each R is independently selected fromH, halo, O-C4 alkyl, Cl-C4 al koxy,
and 5C -C4 hal oal kyl , and two R groups on the sane or adjacent
connect edwatonmo3s@m optionally be |inked together to foraras3e8/omamder ed
ring; each Bis N or CR and each Solgroup is a solubility-enhancing group.
10Utilities of the Conpounds: 1001111 I n anot her aspect, the invention
provides a nethod to treat cancer, a vascular disorder, inflammtion, or a
pat hogeni ¢ i nfection, conprising admnistering to a subject in need of such
treatnment, an effective amount of any of the above-described conpounds.
[ 0100] | n [&H6] Heovidedpésotare rhdtizods rﬁorelmdhkatingmmﬂemel@asc avavino Proteinikirasdsi t cel |
rolifer Qnprise ont a th a co und. havi ng a
St ruct ar B s M of PR bR LR El b heiBneSentle' s SR pironie
prol i f eraatinaasidiferinghremlideprotbin koesd) aymsisndrodo ncedl(tsrpsmmmemdemass) are cells

of a ca fokin& Slelne! ok Hl?eon}ng e8HJ: ﬁ{:pr&gp%l Qhﬁstldﬁr{ge‘mﬁr%na%q (m%ﬁ& e lineis a

breast cancer, prostate c nce eatic nce ancer, henopoi etic
cancer m@bloké@teain crentidearor psdtﬂ;ln Sldﬁh\@terThuarmdmﬂeé\hamnaim Io%tmﬁerwlmdal | |ine.

Oten, the ﬁ&'cloﬁtaar.gasgstan E&{HB{sndg[& p%tgumn%t ot@A i M%?ﬁ,pgﬂaalaggﬁﬁ&#uces

20t he gro rate o t unor uces t e size o tunor, or
r educes heteen ingn pagwit oHersize fop fogweting (eres inhihrtingpdtig eatyity hEtherprotedn kigéss. of t he

tunor. I soﬁﬂ%&mbnﬁ%&m&Blemegmmasé &%&&wqm&@ of the proteih 0101] 11
certain enbodi ments, the nethods i nclude contactin especial 'y tunor

cells, \K/Pghcaéalwrﬁfbaﬁmﬁavf mganan%mhoemwrf@mdemmmn@osph@tp tq 4 peplifi¢ oh i nduces

apom(pS'p?otem suﬂsgg{g)z]ln !:é?taﬁleern;lﬁhfﬁqeﬂﬂtﬁgxhﬁgan&ré melHd&s ﬁ?idklﬁlfﬁﬁ? 2 b4RM.an eye of a
subj ect having nmacul ar degeneration, and the treatnent ne reduces the

sever i t ynelgeuleyihasinseractowity & profrt kimse gl m?@mlse@fcommgalcorawéwer ation in the

subj ect .contain[n@ hQRdteih RinBRALA 8 LoRSRAE Hescild@ hbRMERIH LRnBHAY hdRsuiduidt hod to
treat a condition related to aberrant cell proliferation, which conprises

admi ni st9eRJiARPsdn whish B sempeupd A the Riofeiniingse Indract Gpdhileterminipg ththecréhea subj ect
in need atnjfbﬁﬁtQﬂ’fhe CORBHRd (HEiInEPRROMALhE SroRHMiRtsS ls@fRdlaled raRtivRIPMInueS f ect i ve

to treat. or | i orate t he cell tJgrol i ferative condition. In certain

enbobf n.éﬁt{:rgcthl stwegh fhe compound and the protein kinase without the candidate molecule,
whereby a candidate molecule that modulates the amount of the compound interacting with the
protein kinase relative to the control interaction is identified as a candidate molecule that
interacts with the protein kinase. Systems in such embodiments can be a cell-free system or a
system comprising cells (e.g., in vitro). The protein kinase, the compound or the molecule in

20  some embodiments is in association with a solid phase. In certain embodiments, the interaction
between the compound and the protein kinase is detected via a detectable label, where in some
embodiments the protein kinase comprises a detectable label and in certain embodiments the
compound comprises a detectable label. The interaction between the compound and the protein
kinase sometimes is detected without a detectable label.

25 [0111] Provided also are compositions of matter comprising a protein kinase and a
compound described herein. In some embodiments, the protein kinase in the composition is a
serine-threonine protein kinase or a tyrosine protein kinase. In certain embodiments, the protein
kinase is a protein kinase fragment having compound-binding activity. In some embodiments,
the protein kinase in the composition is, or contains a subunit (e.g., catalytic subunit, SH2

30  domain, SH3 domain) of, CK2, Pim subfamily protein kinase (e.g., PIM1, PIM2, PIM3) or Flt
subfamily protein kinase (e.g, FLT1, FLT3, FLT4). In certain embodiments the composition is

cell free and sometimes the protein kinase is a recombinant protein.
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10 proliferative condition is a tunor-associ ated cancer. Specific cancers
for which the conmpounds are useful include breast cancer, prostate cancer,
pancr eat iwocanoss019l ung cancer, hematopoi etic cancer, celcorsedalosoancer,
skin cancer, and ovarian cancer, colorectum |liver, |ynph node, colon,
prostate, brain, head and neck, skin, kidney, blood and heart. [0104] In

ot her enbodi nents, the cell proliferative condition is a non-tunor cancer.
15 Exenpl ary enbodi ments include henat opoi etic cancers, such as | ynphona
and | eukem a. [0105] In other enbodinents, the cell proliferative condition
i's macul arl0HayeteradtéiokinafeG2083 from amnwuivessuckspaets frctdneniamvrehtabm provides a
nmet hod f r P . a. ] 0 ses
i i st S ncoEtaBgel Radinfl eV findi it i Lan WINEBCSRARAERS
in an aneantialbf edohibited, hyorompemdsdtsclimdlbcfemtiméuqsaﬁiﬂnomrlmnlheon mfmhaanmmat i on.

20[ 01071 vk e BPERS CHRABOik sub il MEERL LD, LA VPRES pMsB&BRq/cgarnB' phi biting

angi ogenesis in a su conpri ses mnisteri’n nmpound
For mfd a RAbMgr| M%Kaﬂm HERK2 and7aRig. ﬁh@m@dflrepmneamoamume sinfedines e to

i nhi bi t %Qﬁbe?@gé ngqgrﬁﬂ csontalmné %Q@ho%@t@%l § QIn 11) Ecg@st tPQSltE(J;llgse di sorders

conprise admnistering to a subject In need an effective amount of
an i nhi morrssfpoe@nsa@uhme bftedpindugan CKe: femnnmtavesnd@s‘b& mb@dmh)elatepwthQS{il)lOQ] The

i nvent i apdiidiN&ht at%gw,rﬂﬁ;a @h%ﬂ@&&%ahcp%telﬁm&%aﬁcauqs'%mﬁﬂn%émg at | east

one conpound wth he sco he I nvention as descri erein, and

met hods fwnaugﬁrﬁ’@nwrﬁi%?uﬁ‘d@ SURK2.JHRKBDATKS3, D2 ad XMt e Exemeles pfvent i on i n
part j@r otwogllﬁ@% nrhlega%esf@at chflgihhibdangr laay%&qh&l@t& lml%%yecohﬁaﬁndg nteracts
|

with a m.or Flt protein, which conprisés contacting a conposi tion

cont ai ni ‘hﬁ asedchescin pielyewithgu I"E?ft?}toélhﬁmé!hﬁf%o%ﬂf Elt sebdargibsmenbsetieiger ei n 30wi t h
a candi datm®, PotEeUrs FAand (demr)nirmr@gAm@mWoﬁamaax%mtygfotémmﬁeal ecul e

descrlbe herein that interacts with t teinis | at ed, whereby a

candi dat '@ l&:’ﬂ'l“@‘tecdh%{tm%‘dl?ﬁﬂ“&flb’sbet‘%b’ﬁiﬁﬂﬁf’“’@?“‘ldﬁé‘sﬁﬁﬁeééﬁﬂe’é‘ ipRbdes i hed
helrel nI t\hﬁ{rc])ul Ithigdtios DY RM2t fNuUéBtldHaﬁa @hihola8id isélRBrdes f foe rog&n lﬁnﬁs@Midd flate
nmol ecul e that inter cts rotein. rovi ded al so are
met hods ‘F‘Eﬁemﬁﬁr&ﬂ’%‘i ’éahﬂ)er @tgelvﬁor%l Wide Web YR1s ’{09‘ il @vitRYEd et at al yze
t he L r anafiesgenfcom). gmmd i) ik ﬁud‘léo@im S ednoss Ak bé fdcpsabRihatie to a serine
or threonjne am no. aci ei rosine am no
2ci d (1 y PUSTRENSPSieB AR auld S0708 £ 3P R borb| nREE sk Saaaa
speci f i QR YOER66 RebPIN20ABE P3&Ir71 Riasd Kdl Q826410 foo PR3 ;ANM oogtioch i@ Sprotein
ki nase) t r in are
et hoas B AR NB BhER SR B LR PR N oS P hose
pr otz n NP 0b20 02dorduiid descr i bed herein in an anmount effective for

Se. I n sonme

dul ati b th Ki
moaul at | ”9[01(1‘31 Irhe mvertl}llonla so u??)%r{]prowges me\{hod for Irgaémg g%? 2 étleoklg{flgtieg \c activity

enbodi nen rotein |na
of the mpborat cell(peolg%rgtmatFat yRampiE, pdoeldedeaamkrhbdsm‘ftraatg@mmll pimd)mndmaée from

adenosi rb%ntﬁl{lérp Iﬁg% & Q’Vhtlal c%rr&)ﬁp ag 1ms¥e.r1109r 3 L eolugd ﬁescrs'bedgler tQ Iars]ubcf(:%li tain
enbodi nents, provided are i 'dent’ IPE’/ RUCANdraatR )
in need thereof in an amount effective to treat the cell prohferatlve condition. The subject may
25  bearesearch animal (e.g., rodent, dog, cat, monkey), optionally containing a tumor such as a
xenograft tumor (e.g., human tumor), for example, or may be a human. A cell proliferative
condition sometimes is a tumor or non-tumor cancer, including but not limited to, cancers of the
colorectum, breast, lung, liver, pancreas, lymph node, colon, prostate, brain, head and neck,
skin, liver, kidney, blood and heart (e.g., leukemia, lymphoma, carcinoma).
30 [0114] Also provided are methods for treating a condition related to inflammation or pain.
For example, provided are methods of treating pain in a subject, which comprise administering a

compound described herein to a subject in need thereof in an amount effective to treat the pain.

Provided also are methods of treating inflammation in a subject, which comprises administering
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nol ecul e that interacts with a protein kinase, which conprise: contacting a
conposition containing a protein |Icinase and a conpound described herein
wi th a cawdi2datmssom| ecul e under conditions in which thepcongsound4ansl t he
protein kinase interact, and determ ni ng whether the anmount of the conpound
that interacts with the protein kinase is nodul ated relative to a control
15i nteraction between the conpound and the protein kinase w thout the
candi dat e nol ecul e, whereby a candi date nol ecul e that nodul ates the anpunt
of the compound interacting with the protein kinase relative to the control
i nt er actd @wmppwnd ddemibed li\eedna:easanbjeemmhcbﬂnleramﬁlrmuhmumhﬂ’ecuvattcenracths with the
protein S uch_enmb ts C el l systemor a
syst em Cgfrlr%(?rﬁegmn ¥§é %’ﬂgectl maysoe aresearcﬁ)fmrlrg o ent o108 %Eigllaorr]ﬂa(‘e get%{ he corrpound
or the nwhrepeloe nay bQ@bm éidndduomeaxscslates wnrh nathsunatnan phpam inblude sol i d phase.
In cert [ o t he
prot of n s BB RLE rlt hebdth il 3ol S P Sl 1, RPREIR B0
enbodi rreqathslatdﬁ@rvpbtoels,rbrm@hmlaserd@enwhacs@sea@, demecpaml@omwéb@!seamd in certain
enbodi ne S teraction
bet ween %@S%om%gﬁn g &ﬁ%%llrsooﬁa}leﬁs Ki n séggsjégﬁdé%%eqlaé e{‘jgct ed without a
det ect abfitsomygissa, gaszr@FmrM] gipgipNip.dheaft dibager. hapetitésohigh blopd prgssursf inglint er
conpr i Si BgsshcpliRblidhi k}}sﬂﬁ‘sg fo,f%qm?armmmt&@;ﬁ{rh@qgetzb%n@gﬂ,dro'n{a some
enbodi nment s, the protein kinase In the conposition is SEri ne-t hreoni ne
protein (RIeEREE Br myositiss RRPPTES, Abesttn jopfeqpepiasHomyropgphEity Gﬁ?l\amﬁwﬂmlg t he
prot g N KidR8RedsS afd %et ﬁepnrolﬁb;smﬁs NPT R eo SR Bark ATROLRL QI BEiR
activity., In some enb fprotel n kinase in the conposition is, or
cont ai nsP%leeﬁéﬁvftmleeuaanuceat %ﬁlsyt Kef sdigsassi and Pajlels digsagtopat il as Q180980 i n) of ,
Cl (2, PiimpsiHRdngmrdiy 1sEHeQﬁaﬁ‘|aﬁH iﬁhﬂgﬁ'ﬁ erfid Qlodoﬂﬁll\ﬂseasel PyarEidBYol Rhofdriiis,
subfam |y protejn kinase g LT1 ELT3 FLT4 In certain enbodi nents
the conpBeiasisoleralerna, F““Psl“ée JABEN 'S SYRdEIMPe RSSO loR oY BEHICIPRUARSS s A
reconbi nationiBE, AkiBArD track 191‘-%&2(]115 ,Naginpis QB@dnﬂnaKbr?@&QelC@@ BflabhRbrpbagouUr ce,

or exanpl e. Exanples of

such as cells froma uman

seri he- tRPEBAP BeSiket Wm fﬂh%éeé‘“t%ef%%{ﬁofifénﬁpﬂ‘l‘ﬂdﬁf‘?ré‘& onganeRy potential ly
be inhi hhﬂ@dnatlby aféQ(ﬁ’iBthnElﬁr efarsslé, gsadliledilfed puei bul.ewwsnmwardhlamlﬂa&tl on
human vers ons Cl§2 CK2a2,. Pi m subf a%i(lgﬁ Ki nases eg PI ML, PI M,

PI MB) 7@%}% fiegadmynigiggion R4 compeyind depgriprdhergip BG5S P IKOT A

seri ne-'tpaimgep], neezrav ok N Ki- E)asez -S@PO03)eslsd, &qoaulmmefd orddfnflamfdioryf am |y

cont ai ni n t he am n ci at _positions

cor r espdil T"CHG feog tlﬂogsgmﬁfgl NICﬁJ ngwd ‘19'8%2;?%’? 310"38'5%1 '[‘_tjikeén 45,

et h2®ni admirgdirapassftai compditid daseeibédsiatenioiasessatea@eat ¢fl ivfanitAion fx@ MRS Of SUCh
protein S i,ncl fion h 0,

HI PK2, Iﬁgﬁ{g"t%slf thzé?ﬂoéﬁﬁ)lgl\s'?@m éﬁ’ﬁf”@g ngf?m {S @gidﬁ‘garﬁ%ﬁ"@% ki nases
t hat carfoldeterminingi whether Dcompayndlotrantedadel jnflo@miatidri dmpbmdwhxbycmnpmeu nds

di scl ose I, I tion human v i ons._ of Flt subfamly
menber s ?ma&{ng E{#ﬁfgWﬁ'ﬁ%omllgﬂﬁghesﬁbleﬂth?&lég?} am(l’—lﬁ' ecg‘ﬁ? f%{ar%g% f'€%of a dual
speci f i degyinpibsing) the kitivétg ef 4 pran sigrahobeflinmhition sigdgl. Brovivey alsotrenteilald y be
i By ¢ ot aBeSANPOMBdhAGL AR AR n%in@n bR AFRNLLBON! bldlhgh! on DYRIZ.

Nucl €eoti de an no ‘aci sequences ern ki nases an agents are
publ i cl yyseraivithblcempaund of ongéaf ki M@emrlwﬁu@rem and detecting a pain signal or

ncbi . nl %ﬁynnnagig}{ éiﬁilﬁ,%‘e%&%%&&p&ﬂq that modulates the pain signal relative to a control

molecule is identified as a compound that reduces inflammation of pain. Non-limiting examples
of pain signals are formalin-stimulated pain behaviors and examples of inflammation signals

30  include without limitation a level of a pro-inflammatory molecule. The invention thus in part
‘pertains to methods for modulating angiogenesis in a subject, and methods for treating a

condition associated with aberrant angiogenesis in a subject. proliferative diabetic retinopathy.
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I nvitrogen.com . For exanple, various nucl eotide sequences can be accessed
using the foll ow ng accessi on nunbers: NM 002648.2 and NP_002639.1 for

Pl ML; NMwO@si#ms2ni1and NP 006866.2 for PIM2; XM 938171. 2ramaSXH0048264. 2 f or
PI M3; NM 004119.2 and NP 004110.2 for FLT3; NM 002020.3 and NP 002011.2 for
FLT4; and NM 002019.3 and 20 NP 002010.2 for FLTL. [0113] The invention
also in part provides nethods for treating a condition related to aberrant
cell proliferation. For exanple, provided are nethods of treating a cell
proliferative condition in a subject, which conprises admnistering a
conpound delSt i Gedhdselse beentshoven @uibayacmle iimthe pgblogehesisend Aithenascdarossyant

effectiv I idd t may 25be a
resear, chrﬁ?;n& C%Fﬁ?‘]ier%éaﬁesg%g ma%gglh%?amawl%ﬁ%gﬁ%yé ,“Q(I;bp |lnr?'al L+giegrgnt aining a
tunmor  sugkrulpsizationeand grsifeen shomorto (nedigte thethypewie-indnesd potivition afbastquee, or may be
a human. e k. 0on-t unor
cancer . S BT o 1 o e M A RSy B1e R o bR et

| ung,s | j tisete, inplyiag.c€ets, Caqdmmﬁcﬁél‘!@eﬂ@@h)ohearbﬁaéls?atnealrddri@nhn sigredidg anvd neck,
skin, | 'Mﬁ]‘im rdtlsEAREY l&y;gbﬂﬁghﬁé}qa h&Bihide§@tdbone halKkGh&aliZdgPhoM, car ci norm) :
30101141 Al s0 provided are nethods for treating a condition related to

i nfl amrat ilBH 6bThyg inpne pypectethe iypriion prayifet@ethedsdo freat isssconflitiprseat i ng pain in
a subj eGlom mhgmnm@mgste BT il bR CARRP Ik Euh P& gz ein to a
subj ect in need thereof in an amount effective to treat the pain. Provided
al so ar e‘"H@f‘Ho%l%h Bfa copgaindrnd opegfi taefeepyleslisclpsed kegip-ect , whi ch conpri ses

adni fij st enyng| AsCHTRAING: HeS6AS HEtkalify £ MeloPer@sis dfBh, WHicH\@8frither eof in
an am)unt effective to treat_the inflammtion. The subject nmay be a

r esear c I ASogPound daseriped heerin toéét‘ble‘i?ﬁh‘v@ég})he’epﬁr‘“ aampyneettegivenay be a

human. GeaéittieQngiogdsAcatigign Wahdlogendsistdh@libm indhid vRdbit linhG@listHR 1w t hout
limtation acid ref]ux, heartbhurn, acne, allergies and sensitivities,

Al zhei mgPmer Cdi‘%eésa?é‘co‘?é’ésﬁﬁ’?’aa“ elkeoscl er osi s, bronchitis, carditis, celiac

di sease, O8N As@P@biided@rOMBLSIsAbSRRAGE; a &in&hb@ﬁs&aiaté‘cﬂbitﬂ iSabell@TENt | 2,
der itis, diabetes, \%%/ e e , edenm, eng lysema, eczems, fibr omé) | gi a,
gast oerPRIPE Fe8Pongs A GisYRits! P‘(pnfﬁaéi e Femppynd described ergs apressure,

i nsul i n suBjsdt$i mamerdonﬁﬂxsaIﬁduheéffeey\&ttb treds thejc@ild’iﬁorp&Joﬂ[hﬁbr’ismhht’éttSﬁiebeUmflt oi d
arthrltls |cs ndr one r ositis, nephritis, obesity,
ost eoperP4™ %ﬁ"&%‘%‘% BRYYE 1“%‘(‘%%%0“%%%1% %’i"stfainﬁpl% §HY 2@ 8ease, and
type | rwphnmmmpiMohdem, mcmuﬁgﬂi})epm@tdemmﬂﬁ@mumpld%rel@srssxﬁyassleﬁila gease, Guam
Par ki nsaon_.de. ranuc seas i ck' s di sease,

as V\B' | g stemic rrlg)us ex?ythemgtosus %cleromg poﬁgrh%OéEJiS mlxgc?]%f)ng% %ds&H? Fﬁa&e
peri ZﬁljorﬂvaDj;Csdeehsem,l apd utceratitd ®thlpdhyatunndnbddlrﬁqntspmmmme sespcsmb er oder ma,

sinusit In?ag b%lng)o%(d%gd %Y %an&ns%n}p%c a pom asotuh(? herem in c%om%YnaElol} ol m(,:r%?)fjecﬂe

t endoni t urrnary trac vagi ni ory cancer (e.qg.,
i nfl ammnqgipgpteb(eegsmhlblts) the biological act1v1ty of an mTOR pathway member or member of a

related pathway (e.g., mTOR, PI3 kinase, AKT). In certain embodiments the molecule that

modulates the biological activity of an mTOR pathway member or member of a related pathway
25  israpamycin. In certain embodiments, provided herein is a composition comprising a

compound described herein in combination with a molecule that modulates the biological

activity of an mTOR pathway member or member of a related pathway, such as rapamycin, for

example.

[0119] In preferred embodiments of the present invention, the compound is a compound of

30  Formula I or II described in one of the lists of compounds provided herein, or a

pharmaceutically acceptable salt of one of these compounds.
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15cancer) and the |like. Methods for determ ning effects of conmpounds herein
on pain or inflammtion are known. For exanple, formalin-stinulated pain
behavi or sworrorigss@apch ani mal s can be nonitored after admCmitstoauoms of a
conmpound descri bed herein to assess treatnent of pain (e.g., Li et al.,
Pain 115(1-2): 182-90 (2005)). Al so, nodul ation of pro-inflammatory

nol ecules (e.g., 1L-8, GRO alpha, MCP-1, TNFal pha and i NOS) Can be
nonitored after 20adm nistration of a conpound described herein to assess
treatment of inflamuation (e.g., Parhar et al., Int J Colorectal D s.

22(6): 601-9 (2006)), for exanple. Thus, also provided are nethods for

det erm ning whet her, ,a co /Pdﬂ:rz‘nqsrp%{n‘?j n reduces inflammtion or pain, which
conpri se i I compound descri bed herein in an anount
ef fecti ve [PBX0] nodudtlxtriasnget( the gnventiontprdyides plggymadeeti@t¢omposifiorsf(i.ea pai n si gnal

or infl | Si ' . : identifying a
corpound LR RR95 T HE Barmio el ithgBliah S L RCE orall ot B O g
syst em wnvdntien, abdgserthed hakinoylachos adnhzed withmi least ogde slariningultidably eqeeptatdnd

det ecti Al 1 i ptl.anmt.d ' ; und t hat
rodal at 2o PR B Loy e B o B e R B A B T e s a
conpoundecedpipblercaeipieets of ¢pfticirmmat i on of pain. Non-liniting exanpl es of pain
signal s ar riFRshd R Sdb A0 i Vi : : 4 i,ofil anmat i on
Sl gnal 5 300 e e e A L e L

mol ecul en tereY ifgfheRan priicath ey mayydsotbe yeadtia v eierinary meditierds tegsimitsdat at i ng
angi QPengs§iitalldiedes Uthk @6thpositidls ARy, RALRarhAE, bk LEAD Blat hamBRN LbiRABROCT at ed
wi th aberrant angi ogenesis in a subject. proliferative diabetic

r et i nopatoh{imited toprisatesrod dopgesticatesl mrsuprls hidwsomeosiioay may. ey cxample ppe

pat hogengsd & tRht IREMEQS The bR oSitioAtE tHEBYesBHt EMRMondb I QOSRESE saddY _

mai nt ai ni ng | am nar shear stress f pl ays a role in vascul arization,

ow. | ay
and has PHEA ISORERAT 15 ranfreeidhe drueshyBosin saahiinecie 4 rasemicwik ues P SO™8iSst one
deacet yl @sasonord pled)isonfels? i s al so involved in diseases relating to
skel et al scl e and bone 5tissue, including, e.g., cardionyocyte
hypeht r opﬁ@%ﬁhS’éﬁ?nar?aitwrcewpqsmiswgaleif?f§1§? Mfheprgieal inrgiamuciids ul i n
{ 85 i Z } anﬁe]podatqu@ pines e a&:ﬁb@iﬁlgﬁdiehtﬁ! adegiiah&l ik eg effévate iﬁfoddm RetabicaRd | ﬁn :

11 Thus,i.n one aspect, .t i nyention provides nmethods to treat these
condi t i dAE"ded BHBPTCs ?’ﬁ%“aﬂrﬁﬁ*% ‘gt'@ﬁ\ﬁﬁfj‘vf Sma""éﬁ‘ﬁjwéﬁtw"il‘w heenakikity ofithpse: ¢ eat ment
an ef f eckilladrinuhé arQlespci@lkPinilight diitheQletaileddistl@sre plovededpedind of one of the
formul ae (j ed herein. 10[0117] Al.so provided are methods f treating
e A, ogdhi2d] SR SRR R GRTreRT B DA SRR D oG
desc2( bedith&heprasehOin@nsobineladesistchnaled Thderne GfhamiddeaidalBrdotuptabfshieCis ve to
treat the _angi.ogenesis.condition. Angi.ogenesis, candjt.ions include w thout
1 it at | T TRAE Gl S s R O B R il P attic o

bases, depending on the particular substituent moieties found on the compounds described

herein. When compounds of the present invention contain relatively acidic functionalities, base
addition salts can be obtained by contacting the neutral form of such compounds with a sufficient

25 amount of the desired base, either neat or in a suitable inert solvent. Included are base addition
salts such as sodium, potassium, calcium, ammonium, organic amino, or magnesium salt, or a
similar salt. When compounds of the present invention contain relatively basic functionalities,
acid addition salts can be obtained by contacting the neutral form of such compounds with a
sufficient amount of the desired acid, either neat or in a suitable inert solvent. Examples of

30 acceptable acid addition salts include those derived from inorganic acids like hydrochloric,
hydrobromic, nitric, carbonic, monohydrogencarbonic, phosphoric, monohydrogenphosphoric,
dihydrogenphosphoric, sulfuric, monohydrogensulfuric, hydriodic, or phosphorous acids and the

like, as well as the salts derived from relatively nontoxic organic acids, for example, acetic,
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[0118] Also provided are nethods for treating a condition associated with
an aberrant 15i mmune response in a subject, which conprise adm nistering a
conpound wexeri/d3sdoherein to a subject in need thereof, PCH/UsR01AMDUMNS
effective to treat the condition. Conditions characterized by an aberrant

i mmune response include without limtation, organ transplant rejection,

ast hma, aut oi nmune di sorders, including rheumatoid arthritis, nmultiple
sclerosis, nyasthenia gravis, system c |upus erythematosus, scleroderng,

pol ynyositis, m xed connective tissue di sease 20(MCTD), Crohn' s di sease, and
ul cer at i prepiod, iisob@yrid, mateey, traloniceldned, mtrm swbnrié fwoae, laetirpmmblicray be

nmodul at ed 0 rel I hat, a nol ecul e
t hat m)cPu }Qyé {E‘er@s&ﬁcﬁué Hg%l tSlﬁ?IIP Hp < ta zz)rlci el anes q?@}ct d'e enlékr? Ay %R pat hwnay
menber oncludedbersalts of amire| agide shichas hmyte(a@d ge llkeﬁMalthenrkanm@l,s lRKT). In
certain Q ctivity of
an MTOR rgrm: 5@%&?{%&1&% JHHS% hgllftf??stee qpr%g% e %eﬁ’% et Qf l?agna%%[;t)lca %CI noIn
certdin %ﬁbo&llﬂ&ﬁ?}éphapﬂwm@&qa@qcellﬁn $6.d- tﬁ)rﬁmtslmwmﬁcc@mpms ngtha conpound

descri bed.har ﬁueﬂndnrboﬁam%ﬂa;ag,eamcm AndR n@ﬁ#éé ﬁqamm ti@gﬁp@mﬁ t(f

bi ol ogi cal activity of an mIOR pat hway nenber or nber of a rel ated
pat hway, coBYsetd e qithprregeoracidfadditiensiipl e. [0119] In preferred .
enbodi rrentmzaf thaﬁqpm asa%Eﬂcau@\gﬁmohﬁ@mcmmyamw@ Ayﬁrcﬁr&m&a%mepf
30Formula | or descri In one of l'1sts of conpounds’ provi ded

her ei n, Whaaeﬁyﬁavwc@m% Blelegten @eciaitsatiiraess Bimarasgs, @ ﬁ@t%ﬁe&(ﬁb%f%ﬁnﬁabunds

COWDR)SI tehr @RS &Qﬁxﬂ%&ﬁeo@flnm%%&@ﬁﬂxﬁﬂeg S[l&?]'l%% ﬂeﬂz&fégﬁrnﬂaltéi@f?@m the
i nvention provides pharmaceutical conpositions .e., fornulations). The

phar mac eftifGasids Euss gluarinaci¢ diese spprrayde arepwp mdtheqis knpwn ft thewent

5i nvent i @Med asardescri bed herein which is adm xed with at | east one

phar maceuti cal | acce tabl e excipient or carrier. Fr eg)élentl t he

conposi ti dhl2 ébﬁ%ﬁ nee %zfmswéé&etcownﬂhgﬁ Rictesanly eagneited by sprtating theselt pi ent s

Or carrivthSa base or acid and isolating the parent compound in the conventional manner. The parent
15  form of the compound differs from the various salt forms in certain physical properties, such as
solubility in polar solvents.

[0126] The pharmaceutically acceptable esters in the present iﬁvention refer to non-toxic
esters, preferably the alkyl esters such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl or
pentyl esters, of which the methyl ester is preferred. However, other esters such as phenyl-Cy_s

20 alkyl may be employed if desired. Ester derivatives of certain compounds may act as prodrugs
which, when absorbed into the bloodstream of a warm-blooded animal, may cleave in such a
manner as to release the drug form and permit the drug to afford improved therapeutic efficacy.

[0127] Certain compounds of the present invention can exist in unsolvated forms as well as
solvated forms, including hydrated forms. In general, the solvated forms are equivalent to

25 unéolvated forms and are encompassed within the scope of the present invention. Certain
compounds of the present invention may exist in multiple crystalline or amorphous forms. In
general, all physical forms are equivalent for the uses contemplated by the present invention and
are intended to be within the scope of the present invention.

[0128] When used as a therapeutic the compounds described herein often are administered

30  with a physiologically acceptable carrier. A physiologically acceptable carrier is a formulation
to which the compound can be added to dissolve it or otherwise facilitate its administration.
Examples of physiologically acceptable carriers include, but are not limited to, water, saline,

physiologically buffered saline.

49



[0121] Wil e the compositions and nethods of the present invention wll
typically be used in therapy for human patients, they may al so be used in
vet eri naryoredissne to treat simlar or 10i dentical di seasas20100e9113
conpositions may, for exanple, be used to treat mammal s, including, but not
limted to, primates and donesticated mammal s. The conpositions may, for
exanpl e be used to treat herbivores. The conpositions of the present

i nvention include geonetric and optical isoners of one or nore of the
drugs, wherein each drug is a racem c m xture of isonmers or one or nore
purified i[8B3rinlessiGhawize htaehatmeuesddpetdd hesimpusiltd memit undledsl e for use in
the pres it ] O i4gredi ents
are contanaal Kk Al i HIR: SERRaNbhON o EhEh b R s, RS0

Det er mi rexginplg, qofmpoungds b«’t\fﬁngdm preseahsiuptuess excepidb thevephemenhef adwdelged byt y  of
those 5(‘}4 'uf%ﬂm'n%r frﬁgm fthe REREGH 3 chfd M):ﬂh& ghad Qﬁmﬂ@&@a'rﬂq%red\!w%ﬁh osure
provi ded herel n. The conpounds of e present 1nvention may exist as
phar rfac ehe jceed ¢fyhiginvensionhTee @owainds of thh grepameineqntion Mapesitol containohaid@s such

sal ts. Thefhmibf RO r%&%t 41O bdméte Sﬁd?&rﬁ&hﬁ caﬁsklhﬁe su'cﬁcmﬂhdst Porl Ncl ude
salts of active conpounds which are prepared with relatively nontoxic acids
or basesexagelpehrivompowls iy bp sadiclabeidayithsradisactiveisetppaspiugh dsefer <fxemnt§ on the
conpoundgsighe el B8tle18Y €41y -or YHESH- uﬂﬁ'%o@ ichBRatRhESERL cdnfpBilislocPn contain
relatively acidic functionalities, base ad ion salts can be obtained by
cont act i tAPrEsat IReaBioh WheeTrFRdipackvR oF r@bms@nwaw@ ithinghgrseoreioffie 25 anount
of the desihgsleh@se, either neat or in a suitable inert solvent. Included
are base addition salts such as sodium potassium calcium anmoni um

organi ¢ a8l Tppdditnnie s3lifamsathe pregsnt igveditinn prayidesgompoysds hatyapunds of t he

present drode@olBNPLARERbNLE &ndolYd!d¥scRB& Hereir drd GobMdb@pblirds that A&diH addi tion
salts can be obtained by contacting the neutral form of such conpounds with

a suf fi NEFEe Bl chgress HédedQEXSFOé‘?ﬁ‘Céh‘fOGd‘“@'i‘Sttﬂé?""ﬁiééhe cgrrpdgokthe t abl e i nert

sol vent pr&xlammeemnokdcﬁe@nﬁwmr@d@hge ca;s:b@l«,oad&tea e SthgotindsHe tHeGeestiiose deri ved
fromj nargani ¢ aci ds lllﬁ chlorlc drobromc, nitric, carbonlc
ool o BB REE Sl os RECRHEe ettt i1 oY BYSABHBLEHS ok cxampls

di hydr Ogﬁmllfgss:@rhﬂd’ smyly su{vﬁauéd te,themaﬁ@&yﬁﬁ onhapradehtinl dhtiohywlén 08be@ in DI
phosphor ous, aci.d a he salts derived from

rel ati velyS45Em! B?JF}UGB‘QTI‘QO&HV‘(':}‘ %1%‘1“3@6 e‘f%’}ne@& 1@ 1°a8€8ti ¢, propi oni c,
i sobutyri q013n}all'e‘hbd¢scfmlo@mbbqon{pemmloeme PieCehi h’llvéh,tloﬁ uﬂaeﬂimed by pifmdiples, ofl acti c,
mandellc en esu citri tartaric,

ol yl.s
met hanesuf ’S‘Flll n&"é%la’ofvﬁé’tFoﬁ?éL] 1‘55{]@356 Eﬁt %ﬁ%‘% ff‘lat%r B Mniho aci ds such
as alyi rabsingmicbytone ot mdnepfandnmbfssnbmfruemrsg@nh ﬂlb&tﬁhlﬁiﬁls hickeleg@td@us @i C Or
gal actu ids a e (see.  for rge et. al.
" Phar macr&gu ﬁlc‘gﬁ’ PIECg {%F f’ttchem\'f BUTCRANE 81d BgLP ﬁ%rgmt" ? %%%E%FE%‘C‘%*}G’TBW 66,
1-19). Qastkie mdspeouldibe koonpoundsf oflintdyekiiieteatt as nmntoibemnnm @idar bot h
basic a b?eﬁ 'n81t1£r%n§:u hg@%{a\gél{ er?eu%rhgﬂtndasltl:vef gEr%)h grglg 1cegsco tcp oD, Onver ted

into eit ase or fon's €S 0 appllcable sal t
forns i rm(#rulde aHVtstr@EMa(bkM'l debgterbarplrioitaoied dethe resmllnfdat @”she molecule via a ring

25  heteroatom in compliance with principles of chemical bonding known to those skilled in the art
. thereby avoiding inherently unstable compounds.

[0132] Any suitable formulation of a compound described above can be prepared for
administration. Any suitable route of administration may be used, including, but not limited to,
oral, parenteral, intravenous, intramuscular, transdermal, topical and subcutaneous routes.

30  Depending on the subject to be treated, the mode of administration, and the type of treatment
desired -- e.g., prevention, prophylaxis, therapy; the compounds are formulated in ways
consonant with these parameters. Preparation of suitable formulations for each route of

administration are known in the art. A summary of such formulation methods and techniques is
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met hanesul fonates, nitrates, naleates, acetates, citrates, funarates,
tartrates (eg (+)-tartrates, (-)- 1lOtartrates or m xtures thereof,

i ncl udi ngwoaoeam3so1m xt ures), succi nates, benzoates and galtts2ewioliaim no
acids such as glutamc acid. These salts may be prepared by nethods known
to those skilled in art. [0125] The neutral forns of the conpounds are
preferably regenerated by contacting the salt with a base or acid and

i solating the parent conpound in the conventional manner. The parent 15form
of the compound differs fromthe various salt fornms in certain physical
propertifesnyd ismm(ﬂ_mmiabémiyalismem,aatess editienMack PuflBHia6To Thaston, PA,

phar mace I S A nvention re

non- t OXI \gﬁlglg elllrl_cérp%ga?eg_?ltégpf{)lf%’ r%fehe%ge. (ktHTr [ [§§580§§u flormu atxo{lshcap% FQEUde

propyl, L@Opﬁ&ﬁ?“%ab@Ly%ﬁmni&ﬁhbijannﬁﬂEyDJﬁﬁiBﬂﬂﬁ16$0Mmkdhrﬂﬁmlnethyl
ester 1sy ﬁg"f@.ﬁ%ﬁan&?g?&m SEEIR op ?ﬁﬁe %%b%%@é( Lf&%’sgos?a%ésky' may
be enploye eS|r ster derivatives o aln conpounds nmay act as
prod r%gswmecﬁallwwh@ndeatrbbmb@d wethapint shme bison ddjtvantsnbuwifersa pisearvativéscoded

ani mal, ey L8R s Reos HEE B84 coe bl EAEli Gasibh per m t
t he drug&?o a{ﬁl Skﬁ%rove %ggapeﬁtﬁg et é%%%is g %g% %e gﬁﬁ%gnpounds
of the pmé@émvoﬁmv%mﬁlon can exist in unsolvated forns as mell as sol vated
forms, i nghydy ngy mj&talaﬁ @&niu@arnaﬁs cah Be g%gkﬁéda,ln ’coN@ﬁtlo%Qll Maﬂseaq 1iGRE Wu@n§
eqU|vaIent to 25unsol vated fornms and are enconpassed within the scope of

t he presemrisPERAQRAPf asolidermaiuifalle fp selnips onfuspensiopikiqrd prigsyeniecion afay exi st
in mgti zﬁleﬁlufsfo\‘@t ﬁxdabl@%x&&exﬂﬁﬂﬁﬂﬁ@% ek Jﬂ@ walep sgﬁﬁeﬁe&troseaélgrcemﬁxﬁd fal forms
are eqU|vaIent or the uses contenplate present |nvention and are
i nt endedifeo SBeh SAMPRTIENS 3y alsg sentep amﬁ@tsmf@%tﬂ@c ?W‘&ﬁx FUSPanEOIBBES \WWhen used
as at he@é@%r'eﬁxulshﬁn? QFRRUNE Buee hiARAnd 8likh ot BNfoREAMPAMJALSE er ed
30with a phéSloIoglca |y acceptable carrier. A ph yS|oIog|caIfy accept abl e
carrier jsa @HPWﬁFQPW@%“deﬂﬁ?@W t he compound can be added to dissolve it

or ot her Wi [8e34f agirlout alsRinkd Eelaachdyttbmi foaaiu@@havgmapéea%eaéedpmscb@b@gI cally
acceptable carriers include, but are not limted t wat er, saline,

physidl ofPlied tp gompaupds o dhegmysnfan. See, for grample. Y véaéfglt B'Prée?%mﬁéé ¢ at ed,

st ruct ur @&hétBRF GhiRH aReEBIpdraddhediBly RaMte.t 0 | ncl ude conpounds whi ch differ
only int nce of .qne or nore jsotopjcally enriched afong. For

exanpl e, gﬁﬁg@d§ﬁ§mﬁéWFHB“PH@’5?%?@%?“%% P%Pﬂ?% m@%@%ﬁimﬁhwkfﬂ%“?gﬁlacenent
of a hydusegmpbqsuanaawnedetmmp@rchetsrmtnlsxuﬁaosﬂﬁelwas/ dn@ pltRAGSERIAImIG traliof ar bon by
13C or & F&Fnrlched car bon

r t hi
1nistration is also sultab?e fe or compounds of the invention. Suitable forms include

20  syrups, capsules, tablets, as is understood in the art..

[0136] For administration to animal or human subjects, the appropriate dosage of the a
compound described above often is 0.01 to 15 mg/kg, and sometimes 0.1 to 10 mg/kg. Dosage
levels are dependent on the nature of the conditioﬁ, drug efficacy, the condition of the patient,
the judgment of the practitioner, and the frequency and mode of administration; however,

25  optimization of such parameters is within the ordinary level of skill in the art.

Therapeutic Combinations:

[0137] Compounds of the invention may be used alone or in combination with another
therapeutic agent. The invention provides methods to treat conditions such as cancer,
inflammation and immune disorders by administering to a subject in need of such treatment a

30 therapeutically effective amount of a therapeutic agent useful for treating said disorder and
administering to the same subject a therapeutically effective amount of a modulator of the

present invention, i.e., a compound of the invention. The therapeutic agent and the modulator
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5t he scope of this invention. The conpounds of the present invention may

al so contain unnatural proportions of atomc isotopes at one or nore of

at ons t havocongi3siiat e such conpounds. For exanpl e, the eowFasand®49m@y be
radi ol abel ed with radi oactive isotopes, such as for exanple tritium (3H),

i odi ne-125 (1251) or carbon-14 (14C). Al isotopic variations of the
conpounds of the present invention, whether radioactive or not, are
enconpassed within the scope of the 10present invention. [0130] In addition
to salt fornms, the present invention provides conpounds that are in a

pr odr ug rhartm“ceadainggeedofi.ct dlmicistened togetberdeder dsbemrdweptermacanteal hose
ConmouNdSrbliort A NeaRAH 08 pENRILEAL CHARGRS: WAL ANNELOL

condi ti ons to provi the co resent” i nvention Qh i'tionally,
pr odr ugshetherapratie egepemdélee merdufdter nmrabolbnd@nloﬁteteldeemm@BnmcllmlgWent i on by

chem cal dl@é’re[ﬁ'ug'n%pﬁ@ﬁm diﬁ‘grgxn%guén@leénl;]%)fno\ﬁhlylgr ﬁlgy bé Qered %g EIREX anpl e,

prodrugs can y converted to e conpoun e presert invention
when | d@ewdn rapteg siuch gherdidy. pfavgnpudh mteag"emwrlry nasally, @ndstm kikebird thhzyne or
chem Ca'thérﬁﬁmgem ma [a%%lladrlﬂ%té#&is&/ hPEénQBﬁxoﬂél r&&mmi efbodifiéntQr €sent

invention are imted by principles’of” chem cal bondin nown to those
ski | | ed 3t lfagt Ree andoptignaiy peth agthy | moolﬁétp@and tlegr therppertis agsat mWesadmmlmreﬁ ed by

one or BRI, @ief&aﬂymﬁo&]ﬁat&qp% .hﬁly@&ta%d léhas/hnxﬁylbamex el X 2aRhgPRE! ected so
as to co principles of chemcal bonding and to give conpounds

whi ch ar® ﬁ‘gtoffhﬁﬁ‘é? é’ﬁt“ld‘;fPhﬁrﬁ‘?ﬁtﬁlﬁl‘@fféﬁélﬂ%?“%E}Ffd‘"be known to one of ordinary

skilip i n {yo@SPrt Redtdik@hbodiRedd a UG A ad Y& bed IRIVE Hay 600 GA ONS, such as
aqueous, neutral, and several known physj ol ogi cal condlylons For exanple

a heter cfeyléwa%qwrh iferpRauls Bzen| thatican agt by, iRdIAS fogegines of B Walsen &y he

ol ecul eeMdi@q@adhipg s#RIGEE 18 8EABnibBdimeRtR| thexA&BpaMit SbeRis hiNe Rli@scf chem cal
bondi ng known to .those skilled in the art thereby avoiding inherently

unst abl ELBMPaIRRIOWn, byt dhetraptiyify is enlpnced when Gexdie Yied g cespbizatien b and

dgs cri beﬂbdalaw ETE@@}S@%BIGE gﬂ&ft @lﬂi)lvifsQlie tae}ﬁr%emh@igreattt}) Béladnﬁgbéteﬁeﬂhﬁ @-Q:v@r route of
adm ation e use I NC t not Imt to, ora

par e er page whil %‘%g‘ée%‘ﬁé’q“‘?’ﬂ‘f“rt Qﬁ?}gl&ﬁﬁrg(?ls o 3t AN 9af fesire ?fgﬁﬁf cal and

subcut anequIs9y out £snoddAloepenbl segaraelytabeveForifeatig 4 @nbe. Féreambilatidnhe nmode of
adninist ati.on, t ype of .treatnent sired - revention,

o ophyt SRS s o0t BT WSS i BB ik e ASha e RIRESHANT wi th
t hese panqmmoe sl errueqn@rl&ttwoﬁoldfto whHfdld ver the t Heﬂagmauxfeﬂrwleﬂdh route of

Z‘ﬁg] '["ei':]::ll Ia%rr] 1saursed ah(r)]n%vtvg treart] tﬁer]sgmeaz‘g(gndltf?)\n %r srrg%cty lf%terr%}illgpon (%a sulta% I on net hods

20 amount of the modulator for use in combination with a therapeutic agent is readily determined
by methods known in the art.

[0140] Compounds and compositions of the invention may be used in combination with
anticancer or other agents, such as palliative agents, that are typically administered to a patient
being treated for cancer. Such “anticancer agents” include, e.g., classic chemotherapeutic

25  agents, as well as molecular targeted therapeutic agents, biologic therapy agents, and
radiotherapeutic agents. A

[0141] When a compound or composition of the invention is used in combination with
an anticancer agent to another agent, the present invention provides, for example, simultaneous,
staggered, or alternating treatment. Thus, the compound of the invention may be administered at

30  the same time as an anticancer agent, in the same pharmaceutical composition; the compound of
the invention may be administered at the same time as the anticancer agent, in separate

pharmaceutical compositions; the compound of the invention may be administered before the
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found in Rem ngton's Pharmaceutical Sciences, |atest edition, Mick

Publ i shing Co., Easton, PA, which is incorporated herein by reference.

Q her exawpl2es/mfoidr ug formul ati ons can be found in Li becwars2oiblo4913 and
Lachman, L., Eds., Pharmaceutical Dosage Forns, Marcel Decker, New YorKk,

N. Y., 1980. The fornul ati on of each substance or of the conbination of two
substances 5will generally include a diluent as well as, in sone cases,

adj uvants, buffers, preservatives and the |like. The substances to be

adm ni stered can be administered also in |iposonal conpositions or as

m cr oemaAnsitannes agent, of e 3Bficapear agan} wey becrdmirfigienadl beforie trescomapuridef reepar ed i n
conventio I i J i Lid forms

cui t bl aPavor feiRerie ifld EnE AHEARIFsRbndl 1FRERS KOIE e, BB o1 “10ms
enul si ons. [01321 t ablneexamplepifarstaggdrertiraatinent, fagpurexefitdrapy wikhtthe commhmdm‘
dext r 0Sene QLAfSH Hay BOSifiiclddk o Rh accgmgémrg&mwe hEOILA g amount s
of nontoxic auxiliary substances Such ‘as wet or enu yl ng agents, pH
buf f ¥ i ne wyerr gdened redyaentiny be yiedend snord ban encanrdsef trsa@drruwaleeqclat e,

sor bi tanco%@r@n%ﬁy%l% be%@gd s’lgcér%rﬂ (Q(amples oft[-lgarés%lltl n'tlgrlrj%né E}Ft'q‘oxr el ease
systens for drugs have al so been devised, and can app | t'o conpounds
of the iergepleithhcompernd gfshe inyentipn er tha angcangeriagert. waﬂmlsls@@xi t@ermammab met hods

of whi chyfefhd dIkL wglls&mdorh@rd@mnbypmfc%r fRRfafs in the L@a&ﬁka&%@m c
admini stration may al so i nclude relativel <\I/Vnon| nvasi ve met hods such as the

use of sUPHBYi Fori*aspletarpgwidiar fopatleHds(Vi panbsadavgsrediehiletdey and

i nt r gnasaticaatdFiapng be idtdefVativEpRduAHZInRing I tBd bl@éhsiréan%me sitichA} fehor
conpounds of the invention. Suitable forns include 20syrups, capsul es,

t abl et s, maysejadministesedyilsdhs ¢prnqundgfiformulae (h{Bgor %éertxaﬁweﬁ fegtaingtin B t o

ani mal  Oflodasraam, EIMbﬂh@%&&npl&@%e@%ﬂ@%ﬂuﬁ%@m%oﬁﬂﬂﬁst&fed hiR@ aB, dr ABRQI M
descri bed above often js Ol to HHWEIGP%U and_sonetines 0.1 to 10 ng/ kg.
a

Dosage |'8¥&Pepyeat ﬁre'fféjﬁﬂ‘éaﬁ‘t"esoha"teﬂ%ﬂ gam phfbe pgmpet i on, drug efficacy,

t he condi tjorug] of Tﬁkﬁzombmﬂﬂifthehﬁk%nﬂldi%mtan&fan&e}ﬂﬁgdhf ey bd dddsikteredid t he
freq enc and node of adr‘(%)?'zj ({Hatl og however , fSorEt zati qQn of such

par altet PSS 53R fm; h pmipistered gnintrayenausispiutions, QrBEYARRY beTher apeut i ¢
Conbi natddenisstered in @f&lﬁﬁ']ﬂoﬁ@éﬁb&ﬁﬂd% , Ofe doh@ohmﬁmbe%mﬁfﬁsterbcﬁtoyﬁﬂ@da&hhone (ﬁr d| n
conbi nat j on, W t h anot her ent he _inventi provi des net hods
to treatth%%thﬁloﬁhléfn p§[f8’i’1°é ‘85 éE‘ﬁl fhﬁgftéi"r‘r‘ﬂlg ahe s S‘ieﬁ’h‘glﬁ di sorders by
adm ni steembingtidnd ofagehibjweald be nsefelddsed fon Sieqhartictleadharbkridics 3thé pagnaut i cal |y
ef fecti Vig. amunt a therapeutic agent useful for treating said disorder

f
and adni A satméerrimﬁ’ﬁR'F% the sanme subject a therapeutically effective anount of

a no2lul at dﬂl%f t hﬁntpamsezgenis seduritin combinatien with the@nmpelmds offthd presennvent i on.
The t herig‘ Gt on may I ée agen ] Eerffeecte %lr'ln a%y o?the classes known to those of ordinary skill in
the art, including, but not limited to, antimicrotubule agents such as diterpenoids and vinca
alkaloids; platinum coordination complexes; alkylating agents such as nitrogen mustards,
oxazaphosphorines, alkylsulfonates, nitrosoureas, and triazenes; antibiotic agents such as

25  anthracyclins, actinomycins and bleomycins; topoisomerase II inhibitors such as
epipodophyllotoxins; antimetabolites such as purine and pyrimidine analogues and anti-folate
compounds; topoisomerase I inhibitors such as camptothecins; hormones and hormonal
analogues; signal transduction pathway inhibitors; nonreceptor tyrosine kinase angiogenesis
inhibitors; immunotherapeutic agents; pro-apoptotic agents; and cell cycle signaling inhibitors;
30  and other agents described below.

[0145] Anti-microtubule or anti-mitotic agents are phase specific agents that are

typically active against the microtubules of tumor cells during M or the mitosis phase of the cell
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may be "co-adm nistered”, i.e, adm nistered together, either as separate
phar maceuti cal conpositions or adm xed in a single pharnaceuti cal

conposi t iwN.20By3%@dm ni stered together", the therapeuti eCagsealoandis he
nodul at or may al so be admi ni stered separately, including at different timnes
and with different frequencies. The nodul ator nmay be adm ni stered by any
5known route, such as orally, intravenously, intranuscularly, nasally, and
the like; and the therapeutic agent may al so be adm ni stered by any
conventional route. In many enbodi nents, at |east one and optionally both
of the nuydigl Ekonplend anthaidrétebupagents inchige bt arayotbigi@d m, ditspao@daat al | y.

Pr eferab Xcaah&f% dgodul ator is an inhibitor, and it may inhibit either one of
CK2 I'm or pboth of themto provide the treatment effects described

her e| n 10pTipB3Ylam alkeloidaind teepenoididrmvet 9gents iftchadtuniattioinhiistodesdrdshied above nay

be used \; a%ﬂﬁt&%cﬁgﬁdbﬁl@tﬁ@ $1ncr?stlhebgfnﬁ&%t r\{ﬁ}%‘ﬁenl;met hr?&m%?b@ub%?e qoﬁ%el?l nding to

regi ons o can formcertarn ifgl ex afructures.

enmbodi mestabdizens [yechtah ¢hedgreuesi ocladiagtbut mbeltedﬁtpl mahigxal, dacttaxgl, fayotarel,t hei r own,
but theifacli MakdelaSer€Nhanced when they are used in conbination with a
nodul ator. This synergistic effect allows the therapeutic agent to be
adni ni st erl@HW7i n aDitepgnoids Sulvelnge deghed Gom ohtueal boveres @Le Rhasesneciipy ankii-gher

level s of;h@ta %eﬂ@stﬂat 0RelRSd [oSfedleBhE G2M Eﬁéaés?o‘%lt& amelwx@tms bR e Pat

separately active for treating a cancer. For combination therapies
descri betle difsareacidppianlizgdleedp- ruhulébwbilmtaqfﬂwnnwomulas bhidindjpevtithehiagetein. t he

dosage ObisAsdmiubahOpronl dp éa?setﬁé’rptetbleﬁlhﬁge& mhmt)gs lge@ngteﬁféstfe@!nfé! de@wer than
t he dosage required when t Fle nodul ator is used alone to treat the sane

condi ti offefollowigect . Determinati on of a suitable 20anbunt of the nodul ator

for use inoewybi n@iarmswralffbr@enbiaern@meyu@r@gﬁmnut:@tor@ﬁmei Michlgd erm ned by
met hods known in the art 01 ounds and_ conpositions of the invention

may be u@edareh dem%ﬁh&fq%[ \Rﬂﬁth"e&ﬁf%j tesstixel P@?llt&eh@@na@@hfhéerpe@aewda%

pal | i at i y@a@DReth the Palial yéW Bed Yl LB 1b/i28H0 D LsrhiBERHEINY Avaflatiddd ANt Dei ng
treated for cancer. Suc% "anti cancer agents" inclu cl assic

e
chenbt hePisgaRle sutws JGetle®- Dacefelis asemisypthetin derivatiye QEP@Bg‘f‘ﬂé’r “peutic
agents, penatcagksiag b AgLRPYeAGRAID de@dE1-baccatin 111, extracted from the needle of the

European Yew tree. Docetaxel is commercially available as an injectable sofution as
‘TAXOTERE®.
[0149] Vinca alkaloids are phase specific anti-neoplastic agents derived from the
20  periwinkle plant. Vinca alkaloids that are believed to act at the M phase (mitosis) of the cell
cycle by binding specifically to tubulin. Consequently, the bound tubulin molecule is unable to
polymerize into microtubules. Mitosis is believed to be arrested in metaphase with cell death
following. Examples of vinca alkaloids include, but are not limited to, vinblastine, vincristine,
vindesine, and vinorelbine. Vinblastine, vincaleukoblastine sulfate, is commercially available as
25 VELBAN® as an injectable solution. Vincristine, vincaleukoblastine 22-oxo-sulfate, is
commercially available as ONCOVIN® as an injectable solution. Vinorelbine, is commercially
available as an injectable solution of vinorelbine tartrate (NAVELBINE®), and is a
semisynthetic vinca alkaloid derivative.
[0150] Platinum coordination complexes are non-phase specific anti-cancer agents,
30 which are interactive with DNA. The platinum complexes are believed to enter tumor cells,
undergo, aquation and form intra- and interstrand crosslinks with DNA causing adverse
biological effects to the tumor. Platinum-based coordination complexes include, but are not

limited to cisplatin, carboplatin, nedaplatin, oxaliplatin, satraplatin, and (SP-4-3)-(cis)-
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radi ot herapeuti c agents. [0141] When a conpound or conposition of the
invention is used in conbination with an anti cancer agent to anot her agent,
t he presewD 20nvBsiibon provi des, for exanple, sinultaneoRrsT/Usb@ggeyiesi, or
alternating treatnment. Thus, the conpound of the invention may be

adm nistered at 30the sane tinme as an anti cancer agent, in the sane

phar maceuti cal conposition; the conpound of the invention nay be

adm nistered at the sanme tine as the anticancer agent, in separate
pharmaceuti cal conpositions;- the conmpound of the invention may be

adm ni staemreided)@ﬂmo@-trhély@midiodrpda&inura@BnC;spkaﬁn tcheiimhinexaclﬂebplatgem istay be
adm ni st the | tlon far. exa wth a tine
di f f er en(%rerﬁ%{é)eﬁ{é/ anglciitOnedS 99@2\2@9@% an mjegatr)] utlon Caﬁ)oplatl gﬁﬁlﬂll n exanpl es
of a st aljgened [t extlnenine- @padwwlse(%)mthrcaplynevmallyavmébb@srpound of the

i nventi WL/?FH\@'&F giﬂgcgb%dgohjnghl owed by a course of therapy with the

antlcancer agent e reverse order of treatnent may be used, and nore
t han one dekSles oAlklylaeeg mmssrevaendﬂaléla@h—pb@npmqé’wtagmsyanaItymcalﬂeam%chg I n

certain eq%?rg;ﬁ] %@ﬁ? alkyREk %geh@‘f(ﬁ'ﬂltéoQﬂentﬂ%ggsogpgﬂﬁ% dsngxanpl e, the

conmpound 0 entt’on’or the anticancer ag I's’admi nistered to a
mammral  whiopgh @lﬁ@omlh@mm@@ﬁm@ﬁ@rﬁNA ovlecyls sugbp$ phsphate, pmindusotfeydrylenai ns in

t he bl Ool%Fo&ﬁaEQrQnyF Q&j 1%&951’&3 %lourg: Qd’fucﬁ%lﬁymtoeﬁ dlﬁupﬁpﬂm%mmffgﬁctlt)f?r mul ae

(1)-(1v) be adm’'ni stered ant1 cancer agent or its
derivati W@lf}ﬂrteéﬂb@@thr Enpinpies qfr@“@'l@é"&ﬂ%@'@lwh@a@“ e thH@lﬁﬁm, elwicer agent nay

be agyn néu?f&r%'ie% Quéﬂms bo@suiféﬁ? 9RO 204 mb@Y Il aAfnd dekivivid su@ﬁ aé fifetdleind vat i ves

remai ns in | oodst ream I n ot her exarrpl es, t he second rrponent is
adni ni sta@fiéluotaﬁat pifroggn musggrds syely asshlogabugil. ragctlonbewbaﬁ@ﬂ,testrmusvmes derivati ves,

have | ef fostahfddd ine@ist haame, HhelfHifin RITBhusdR14A8bsbhRacQP A REind, he
i nvention and the anticancer agent may be admi nistered in 15t he sane dosage

form e.lgmustiggrand stEppiogpuin: diizzaneg 8nd ntidazotaiesines sishas flasadazing pPropihazingy be

adm ni stehesldniddbdd t@l‘h@ﬂ)‘lon‘im@ aOR1dpREFRamile, 3-[bisQORIF SRR nSTRYraBRiro- )
adm ni st er esat opi cal and the other orally. A persaon of ordinary skill in

the &t 46l %ézaamsagqrwea.%@émnw deyte, b*c?ﬁ’ﬁ‘?rﬁ&’ﬁl’éfﬁéfa‘@?leé@é‘h{“?cﬂﬁb‘ﬁl d be

usef ul basEeh eNablBeaP@Y TORANG. MAPHAG] awlgum&o@iﬁ] mnqrmgﬁengmmme cancer
i nvol ved. 20 014 %Antl ancer a %nts usef ul n compination wth

conpounds “Bf ‘frﬁ’én Fauhl asiR URTaCS s o REgn Prntﬁtfl‘ifﬁlés 2 %’%N@elcé‘&r@ﬂb‘ﬂlo‘}n any of
the cl assre-dtosdthyamitohdaeembutaidk K&, % cdfurletcidlly available as LEUKERAN®

tablets. Busulfan, 1,4-butanediol dimethanesulfonate, is commercially available as
20 MYLERAN® TABLETS. Carmustine, 1,3-[bis(2-chloroethyl)-1-nitrosourea, is commercially
available as single vials of lyophilized material as BICNU®, 5-(3,3-dimethyl- 1-triazeno)-
| imidazole-4-carboxamide, is commercially available as single vials of material as DTIC-
Dome®. Furthermore, alkylating agents include (a) alkylating-like platinum-based
chemotherapeutic agents such as cisplatin, carboplatin, nedaplatin, oxaliplatin, satraplatin, and
25  (SP-4-3)-(cis)-amminedichloro-[2-methylpyridine] platinum(II); (b) alkyl sulfonates such as
busultan; (¢) ethyleneimine and methylmelamine derivatives such as altretamine and thiotepa;
(d) nitrogeﬁ mustards such as chlorambucil, cyclophosphamide, estramustine, ifosfamide,
mechlorethamine, trofosamide, prednimustine, melphalan, and uramustine; (€) nitrosoureas such
as carmustine, lomustine, fotemustine, nimustine, ranimustine and streptozocin; (f) triazenes and
30  imidazotetrazines such as dacarbazine, procarbazine, temozolamide, and temozolomide.
[0152] Anti-tumor antibiotics are non-phase specific agents which are believed to bind
or intercalate with DNA. This may result in stable DNA complexes or strand breakage, which

disrupts ordinary function of the nucleic acids, leading to cell death. Examples of anti-tumor
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the art, including, but not limted to, antimcrotubul e agents such as

di ter penoi ds and vinca al kal oi ds; pl ati num coordi nati on conpl exes;

al | cyl at iwgQ 2agemsE9such as nitrogen nustards, oxazaphosploonisoes/049113

al kyl sul fonates, nitrosoureas, and triazenes; antibiotic agents such as
25ant hracyclins, actinonycins and bl eonycins; topoisonerase Il inhibitors
such as epi podophyl | ot oxi ns; antinetabolites such as purine and pyrimdine
anal ogues and anti-folate conpounds; topoisonerase | inhibitors such as
canpt ot heci ns; hornones and hornonal anal ogues; signal transduction pathway
i nhi bi t omgbionorgests aptude, butare setieniked e swhraaglingendsis daunohibiwirt @rcdyding

I mmunot S ' ts. and cel.l L. gnal i ng
i bi ¢ el oRBER. Yo BLBs AR EhL SpRRER oBror s L Pre i rBihl ¢ Tor
anti-m tapd |valn@gerntssemneycygha:@eedagem fuck agijemysint Edinomydwn, myﬂnramyclw active
agai nst } C S Oof el s: \hase of
tge cel Ilgﬂgnjg}nép&éx%ﬁé%&o?ﬁ%%h% i@%cgltngﬂg(} Q%};Mgﬁ Ww&tlnoﬁlga are not
li mi ted woomediidlyrayeiibdleds ingastibigiforopasg] RMEGEN®. Daur[O@erﬁl} (¥8-aimd- Sadcmll-oi d and
t er penoi | L0 B tigr s;f.he vinca

al kgl oi dlg) @f%\dﬁmggfﬁ%gﬂgo\%yn@? |l)§(9 Feri(gb §r§£/)r|¥0|rsl )ogmié?’b’altgéé?;ﬁ%bgggﬁ bi ltne and

m cr ot ubuh)éirmrlymetﬂw)ssi al%mlaplz@csned@ehh)aisoctlhéd%Mm@rcmlhmlvmmbhgls abut not

linited 1tp<asot9@a¢mJéc%ﬁlmmpmfA@fé@koM@@ 9#:%&9'1 ec@JbieaﬂEWUBIBﬁ%C@eset axel .

[0147] D terpenoids, which are derived from at ural sources, are phase
speci fi cO@eFubicin, (&h &9- 18 Ehamine-R46-ideoxyeti-bixekexopyraeyorel-&elyeeleyl 2/ M

phasgs 0f 8.5 N@-t&eihlde %%, ?1 trlHydﬂoﬁy b%ét}ﬁ%ﬁ@ 1§H1§$htﬁ£aaeqioh§ﬁﬂf&mo%e gdabilize
the p-tubulin subunit of thé m crotubu I ndi n I's protein.

10Di sass@fpIeiFigy aﬂﬁ@bbrlmrbmctablsé%msas )@me‘bDRng%BDW@t h mtosis
bei ng argieshyReh, 8k aRlok cHe84ib gfy@we%e'}gnbl&t@lﬁ%]ated%‘[@itﬁﬁ] &f diterpenoids

i nclude, but are not |limted to, taxanes such
'Streptomyces verticil/us, is commercially available as BLENOXANE®
[0153] Topoisomerase inhibitors include topoisomerase I inhibitors such as
15 camptothecin, topotecan, irinotecan, rubitecan, and belotecan; and topoisomerase II inhibitors
such as etoposide, teniposide, and amsacrine.

[0154] Topoisomerase I inhibitors include, but are not limited to, epipodophyllotoxins,
which are phase specific anti-neoplastic agents derived from the mandrake plant.
Epipodophyllotoxins typically affect cells in the S and G2 phases of the cell cycle by forming a

20  ternary complex with topoisomerase II and DNA causing DNA strand breaks. The strand breaks
accumulate and cell death follows. Examples of epipodophyllotoxins include, but are not
limited to, etoposide, teniposide, and amsacrine. Etoposide, 4'-demethyl-epipodophyllotoxin
9[4,6-0-(R)-ethylidene-B-D- glucopyranoside], is commercially available as an injectable
solution or capsules as VePESID® and is commonly known as VP-16. Teniposide, 4'-demethyl-

25  epipodophyllotoxin 9[4,6-0-(R )-thénylidene-B-D-glucopyranoside], is commercially available
as an injectable solution as VUMON® and is commonly known as VM-26.

[0155]  Topoisomerase I inhibitors including, camptothecin and camptothecin
derivatives. Examples of topoisomerase I inhibitors include, but are not limited to
camptothecin, topotecan, irinotecan, rubitecan, belotecan and the various optical forms (i.e., (R),

30 (S)or (R,S)) of 7-(4-methylpiperazino-methylene)-10, 11-ethylenedioxy-camptothecin, as
described in U.S. Patent Nos. 6,063,923; 5,342,947; 5,559,235; 5,491,237 and pending U.S.
patent Application No. 08/977,217 filed November 24, 1997. Irinotecan HCI, (4S)-4, 11-
diethyl-4-hydroxy-9-[(4-piperidinopiperidino)-carbonyloxy]-1 H-yrano[3',4',6,7]indolizino[1,2-
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paclitaxel, docetaxel, |arotaxel, ortataxel, and tesetaxel. Paclitaxel is a
natural diterpene product isolated fromthe Pacific yew tree Taxus
brevi f ol iwoand/i3soieonmerci al |y avail abl e as an 15i nj ect abfrasssaboidion
TAXOL(r). Docetaxel is a sem synthetic derivative of paclitaxel g. v.,
prepared using a natural precursor, 10-deacetyl-baccatin Ill, extracted
fromthe needle of the European Yew tree. Docetaxel is comrercially
avai l abl e as an injectable solution as TAXOTERE(r). [0149] Vinca al kal oi ds
are phase specific anti-neoplastic agents derived fromthe 20periw nkl e
pl ant . \blaweolmkRal464Hdis 2Hhrdiona hydrépbldride,egicdanomeaciallyadvaildbés dyitphajsaatilen t osi s) of
e e ! sofiich e AR IR ARG RAGh [ Callativl O BHlelin JHRASRONSR Kol iRe, Dound
tubulin ecu i's unabl tosi's
bel i evedactive hetabplitectt-a8 14 the mpaphas@ Imwmcmltx d‘@mt)hcafndﬂrlowmg Exanrpl es of
vinca alk } . vincri stine,
! . [gﬂngﬂlﬁgﬁmln'aﬁk&% 4- PM&\J/?‘% b1hgc%x} H@p%n?iﬁ%[g%eg Z!)'EHQ) i2Rbi e .

vi ndesi ne, and vi norel’bl ne stine stiné sulfate i's
comreY ci dhvigolimgdi 14aldHe 14D)- @mmm(dmch@sldans ¢omjresseialbl avadableasitlon .

V‘ncrlshh SablY LG RhekO@aidne 22-oxo-sul fate, is conmercially available
as an injectable solution. Vinorelbine, is comercially

aval | abl e lgls5)6hn i Apteaekbolgessiptlude (arpugne yrialogs @lcb@ﬁﬁuqaaabtnﬁaal@HPNAVELB| NEe) ,

and is ach%i%ﬂe%)wa&&%&h& NSk RhRbHrdE ler‘(t@ététl\ﬁeandjtﬁ%é%ﬂat' num
coordi nati on conpl exes are non-phase specific anti-cancer agents, 30which

are i nt ebhREIENGARipepNsh axAeorpiragih samaitabing Caeble YRty EaCHiginent er

t unmofy C%db%xa@“ﬁ&hﬂ&lne %H&@&Aa@?ﬁabﬂi&dﬁ f i1tk bRdn a@ﬁ@thb@éx%{esﬁe'iréﬂgxe@r osslinks
wi th DNA causi ng adverse biological effects to the tunor. Platinum based

coor di nartaltlaﬁxeéoar?ﬂ|t@32%tsexwﬁcm'er@etabalvew@ indde|thymid Wt sxpihasasighikitprs, such

car bopl aatslﬂuoroa@@llamla&éxed @Rl tatdeahbiridHa bk hﬁ&md ﬁaaqllbe&t’reén@a (cis)-
anmi nedi chl oro[ 2- et h Ipyr|d|ne] latin ng%?

ci s- di anffUsEes @hﬂbts?raarcaf’? Flamling, glogmwéraesi ba\?aﬁnawrﬂéﬁ%e BERPOL (1) as
an inj ecagarh& fre %ﬁﬂsb"&ﬂe@iﬂic kit hEpRk@d dgBnts mhawwmacput 8Pk DN A, synthesis) of

1-cy e-di X 2+0,01 is comercially avai|able as

PARA n‘)cyggg 2% fnéi%@é pynthiess g ‘?Yo‘ﬁh’g]’g‘ﬁé Ry LY RW&‘Flnﬁg*‘S&dé‘H{‘?‘Sar e

gener a: :%dﬂ&ﬁ?ph\&ﬁtﬁagﬂ}]ﬁ&b}fﬂtl&sﬁgeﬂﬁﬁqtﬁﬁ@ B)pﬂhsﬁalbés}hoaﬁlecéiﬂ am@neﬂeam rophi | es.
Typi ca a | ati

s, for.m coval en a | I cylation, to DNA
t hr ough %Uﬁ: |T?th%H{??é?‘i Yle pyFing 4p8logH AL &h‘?F gﬂ‘i}l “’fu%l Qg‘ephosphat e, am no,
sul f hydrtho,roday;cya@ehyskme clafavabine, meﬁﬂdopunme]@zmbsmtgr aymmhy&uwnoaﬂrlhdbyina,t ion
di srupts ction |l eading to cel
o+ oyt ar MRS G Bl Anl o aa PR sy e F i RSP nat s such
as batsul dam;tammmwtealﬁnmmltﬂnﬂ em&éxyienﬂadxanmne atle rroxsaitdbire samsifiddresasuch

al tret angsrlleethopra)( hlgé)n%le%%xéd )t’ tEtll:eggF trnme exae %‘)Jlgr]ab;ia‘nse 4? Q%%E)qnbﬂm »
cycl ophospha s

arabmofuranosyl -2 (1H)- pynmldmone is commercially available as CYTOSAR-U® and is
commonly known as Ara-C. Mercaptopurine, 1,7-dihydro-6H-purine-6-thione monohydrate, is
commercially available as PURINETHOL®. Thioguanine, 2-amino-1, 7-dihydro-6H-purine-6-

25  thione, is commercially available as TABLOID®. Gemcitabine, 2'-deoxy-2', 2'-difluorocytidine
monohydrochloride (p-isomer), is commercially available as GEMZAR®.

[0157] Hormonal therapies include (a) androgens such as fluoxymesterone and
testolactone; (b) antiandrogens such as bicalutamide, cyproterone, flutamide, and nilutamide; (c)
aromatase inhibitors such as aminoglutethimide, anastrozole, exemestane, formestane, and

30 letrozole; (d) corticosteroids such as dexamethasone and prednisone; (e) estrogens such as
diethylstilbestrol; (f) antiestrogens such as fulvestrant, raloxifene, tamoxifen, and toremifine;
(g) LHRH agonists and antagonists such as buserelin, goserelin, leuprolide, and triptorelin;

(h) progestins such as medroxyprogesterone acetate and megestrol acetate; and (i) thyroid
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i fosfam de, nechl oret ham ne, nel phal an, and uranustine; nitrosoureas such
as carnustine, lonustine, and streptozocin; triazenes and i m dazotetrazines
such as daoantaBsne, procarbazi ne, tenozol am de, and terozalSermoe113

Cycl ophospham de, 2-[ bi s(2-chl oroet hyp-am no]tetrahydro-

152H 1, 3, 2- oxazaphosphori ne 2-oxi de nonohydrate, is conmercially avail able
as an injectable solution or tablets as CYTOXANO. Ml phal an,

4-[ bi s(2-chl oroet hyl ) am no] - L- phenyl al ani ne, is comrercially avail abl e as
an injectable solution or tablets as ALKERAN(r). Chloranbucil, 4-

[ bi s( 2- divroense sush palkeivetbjrobenaeimbytaumsi Elomudinds aridhopuenabamlogldsypreavai | abl e as

ormer or P el for HEe Fhcrtn AR MARGRH Prag ShIFEL BADER M BARL R ©
1, 3- [ bi sang gromitivansiéar tiagk pt drowitht ofdleonanesa, Edagiplys niimropagdslayd bormbhabl e as si ngl e
vial s Ofanli Ig"u elﬁﬁ%jc g@etr%rreétﬁ'llenta}ﬁcll%elq\l!\ltjﬁrre)not lrrfmfe%’t? aﬁbr@?&n@k’& ag‘ tri azeno)

i m dazol e- car oxam , IS commerc y aval e as sl ng e vials of
mat erd al ﬂl@sylmste@m@m{ teytolagtgne; hetrandrogens sickypé bicalnrgmigdgeqyproterons| lifemide,)

al kyl at Iﬁgnlxat&ﬁldplmm%@mﬁﬁm s%&?ﬁ%h%%ﬁ&%&ld% a%gﬁn%tztae SHGHesBRe Cl SPl atin,

carbopl atin, nedaplatin, oxaliplatin traplatin
25( SP- 4- fsyme(s@ll%)fora?ﬁﬁ aediietproly; G?TECWQWISBWQS@W@]C&@@& medrisehe andp) al kyl

sul f onat gsingUiche; %Mg%%ém dlémst@&emdl SRELTbEGs AR I RIVHTE AN i Rfe
derivatives such as altretamne and thiotepa: (d) nitrogen nustards such as

chl or arrbtare?n1feﬂdy@mefﬁﬁo%rﬁlﬁélﬁ@naeandésdprﬁms@slwrél as s¢lepdiv e petrgecn rAEERIK or et hami ne,

t r of asanhelfiatdé @ERIMISEdhBose ABIAHAIIAD:S. @%two@r@@tus@? 5,878019iah§ Osour eas
such as cam ustine, lonustine, fotenustine, ninust i ne, ‘rani nustine and-

st r ept 0zt 71 6 myreducagssapdicas nastesr Andussters: g9radedonitalragas IBSRbazi ne,

procar ba(GnRﬁ) arl RIS led MeABf whRH st RRE Qe S LHEof leutmfzqggst%]'meﬁ{@ LH; Mir
anti biot]cs are non-phase specific a ents whi ch are believed to bind or

inter caltlalt“é le gfippatmghiormpppedF %rfqréé”li’l’ e LHRU pgeyigs pdaniegepiitesielsaor st rand
br eakageyusailing foseic B, u@ipsonaé,cihm&rpyorélmngrb%@ﬂnsthcﬂJ&endmﬁ&!y&lo es@tfdrdacetdteadi ng to
i nor antibiotic agents i1npclude, but are not

cel |l  deat es of anti.
li mi ted at“gmeé‘ﬁfrﬂ]raéi‘é‘?t& %nﬂgyf%*ﬁﬁfwgescfa%ﬂ%[h&%"’&a ‘i] ?}BYrﬂ'Q“‘T i posomal
daunor ubi qorsg] dosigial rhstictioh pathwigli lngbdtdrpasumé mﬂn@)(@’é UAHi€H B1dck o hibiddi Ci n,
i darubicin a d val rubi.cin: I rel a S such as bleonyC|n
ot oA R o ot Ol B S e B 6 F A et r ane.
Dact i normffermnaacbrscsxgmbm*anaSctAﬁﬁn}muaspsmséfuan tHeprésexd mavefittdndhdlydepa/g | abl e i n
i njecta . Daunoni bi ci n S- ¢l -acetyl-
100 (2 anils P ReBRrr bl e, RS BRER NG B bERN R0 ¢ ot anyar o- 6
, 8, 201- ttlcvcké’rydemeﬁhrbomnelhhnxypﬁqspﬂsﬁdyiamd%ttdslai:lameﬁ aye-ifvgilsl eighdloug| ahd, i S
COhTTEI’CI f(oaé’n%'sl able as a |iposonmal injectable formas DAUNOXOVE(r) or as
an i nj ect aB 84S "CERUBI DI NEO. Doxor ubi cin, (8S, 10S)- |

0- [ ( 3- am r@Ls?] 3, Mbletudaguysted igehtymhndx@p)wcmsytbsnme(yhass( ‘RITKCdihloiysitars,

107, 8, 9, 1-tni hyd d
nyar othi Sr 1 AaT Y RAERIER, e b khbfS pie, oIk P e e TR CIR roRe )

or ADRI AMY@ig \RDIE(tanjb, s@haxonly, endicedganib,end mbibgbrs of POGBR| fortiydrymobppledtriede
commey oi o HGE AL MO By By T SR E TSR LBk
i ncl ude andPERS AveYed e thbse inhibitors thakacsalcichad Cilﬁt;aﬁﬁﬁ:litahé&iEﬁFRt wplodieg an,
i rinot €Gsithnot fll‘hl?tls& @)%Qﬂlmb,aa&tg%, %rﬁ"féf’f‘ig ’ancﬁt'agergn%?glﬁ Wd@@z?re 13 tlanzlot? rtors
BCR-ABL, c-kit and PDGFR, such as imatinib; (b) FKBP binding agents, such as an
immunosuppressive macrolide antibiotic, including bafilomycin, rapamycin (sirolimus) and
30  everolimus; (c) gene therapy agents, antisense therapy agents, and gene expression modulators
such as the retinoids and rexinoids, e.g. adapalene, bexarotene, trans-retinoic acid, 9-cis-retinoic
acid, and N-(4-hydroxyphenyl)retinamide; (d) phenotype-directed therapy agents, including

monoclonal antibodies such as alemtuzumab, bevacizumab, cetuximab, ibritumomab tiuxetan,
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such as etoposide, teniposide, and ansacrine. 101541Topoi sonerase ||
inhibitors include, but are not limted to, epipodophyll otoxins, which are
phase spewOf20ti/@mip- neopl asti c agents derived fromthe mamdrsakie/ophiant .

Epi podophyl | otoxins typically affect cells in the S and & phases of the
cell cycle by formng a 20 ternary conplex with topoi sonerase Il and DNA
causi ng DNA strand breaks. The strand breaks accumul ate and cell death
foll ows. Exanpl es of epi podophyl | otoxins include, but are not limted to,
et oposi de, teniposide, and ansacrine. Etoposide,

4' - denet firykimepiapd tappiryinblg  himmudftdyis Qelf ) geatirynaitengartiginD-

Gapsul ot RAak Abhapi SRR LA B a8 et BB D e, o
4' - denet hylP160p5e phgyodbprhiein tptosine kin@fesicagalype (HR phosphorylation of specific tyrosyl

) - thenyl reiall me .as an

i nj ect abljleg&%g %‘%f‘(%\sqggg\/ﬂ?\{}@? chlh%e]cf e%dlﬁlggmI%ﬁd‘ﬁiﬁ’o%&g’g&%%%‘% :

[ 0155) Topedsesrar pareadly ¢ladsiflsd aoreseptarof watir-nagpptos kimpsest Receptar tamineampte@t heci n
derivati Qm;% I are not
limted %%%ng%?g%\i%?%fmhopo %%gﬁgé?lgfﬂr}%%ﬁalhgaﬁndl@%éﬁ g%ngcan and
t he var Nyll]gun@mq actg_qosm@)}(mse(dpm@n R@q:@))tor tyg@u(eg)nagﬁs a(eRn@)l\)ed(yf the regulatlon

7-(4- netctwelmre@t%ua@-smrsm&sqaﬁ)eaégwtﬁléact@;Jayé ghedi oxy-canpt ot hecin, as
described in U S. Patent Nos ; £2 947; 5,559, 235; 5, 491, 237
and pendi A816l] . Ppaprserriajgsys Hpeoatrplisd aNG’a“Q}B?fQW}’Qth?'e?eM@éFSl\@V@WH@FC b4, 1997,

lringy eC@@r-b@Lass&rﬂ@)rﬁlﬂano;lhaS been shown to result in uncontrolled cell growth. Accordingly,
di et hyl- 4- hydr oxy- 9- g g# peri di nopi peri di no) - car bonyl oxy] -
fuc

H yr ano[tiae ab&fra*e amltm {ayes has. beefb']"&aﬁi tpam3ligaang tisspa gropyth. 1oqapeqypiive
hydr ochlighib@fs off sSicHEIQRITEY Gl Rl grovidVahdeaRéfmas nfeli@dd. nj ect abl e sol ution
CAMPTOSAR( ri Irinotecan is a derivative of canptothecin which binds, along

with its a862 Smuthipdenreeepisrs isdude, for prmpien pRITCHRAES AUE fACIHRESERBID| ex .
Topot ec B(IEGH@]-platélgb deiQed growth factor receptor (PDGFr) erbB2, erbB4, vascular endothellal

[ (dipeth met h eth 9- di hydr ox -IH-pyrano[S 6, 7]indolizin
SHREAE SR S g bbb A A A ARt
[cgrrmees ]r Ci gabi fait‘lcﬁlht)ﬁbllogy aﬁnatnln;e(nmp)emtsﬂm 2o Ifatltdromcﬁmm&’ah dtd)\lﬁna(arophage
15 Ant olites i.n nal o uc udar
cl adri blcr? “y 8W'§?t8’(§§6‘38féﬁéﬁbgierﬁ<éa%b taE]%{Bliaﬁségr 8‘B’f @%@P F95ePto5e aﬁl‘ost atin,
and t hi ogua@msr(erlm( tr}kaoyﬁd Tikd, reghrar(abtog&eamejhnasmfmmmwbmgéne gern:l tabl ne,
JO0edat rexate, floxuri

i tabi t t
Croxac ¢l | SRRl B BE kA e AR Rt TR o B
ral t2dr eaxnagqmamdntibrodmetyresmt lenasAinhibitom habalti-dees oagamcllem&ieud@robdﬂym dyl ate

synt has |nh|b| s.f.luoro itrex |tab|ne
f1 oxuri dri® 'ah8 rs and %engq%thlbdt 57 tgr%fgqr L5E Ii)t(c’lreémctl na %:"%%ﬁ Bitors such as

cl ari bi nestan@d: o &arabiohleCaﬂdp fQpird ThabPartents @A) rHotoxBEH - 818e Smsopt @st.j Rruggent s
?IbﬁlApgsfll? ogeﬁoday @9%%(2)%0& 91% Il,oq"tsalgg tt%l.,t“a%wth ¥ef?:{o? eceﬁéor@% taragtetsS phase
New Molecular Targets for Cancer Chemotherapy, ed. Workman, Paul and Kerr, David, CRC
25  press 1994, London. Specific examples of receptor tyrosine kinase inhibitors include, but are
not limited to, sunitinib, erlotinib, gefitinib, and imatinib.
[0164] Tyrosine kinases which are not growth factor receptor kinases are termed non-
receptor tyrosine kinases. Non-receptor tyrosine kinases useful in the present invention, which
are targets or potential targets of anti-cancer drugs, include cSrc, Lck, Fyn, Yes, Jak, cAbl, FAK
30  (Focal adhesion kinase), Brutons tyrosine kinase, and Ber-Abl. Such non-receptor kinases and
agents which inhibit non-receptor tyrosine kinase function are described in Sinh, S. and Corey,

S.J.,J. Hematotherapy & Stem Cell Res. (1999) 8(5): 465 - 80; and Bolen, J.B., Brugge, J.S.,
Annual Review of Immunology. (1997) 15: 371-404.

59



15the cell cycle by inhibiting DNA synthesis or by inhibiting purine or
pyrim di ne base synthesis and thereby limting DNA synthesis. Consequently,
S phase dweonais@poceed and cell death follows. Anti-meCahmskommsyiis ncl ude
purine anal ogs, such as fludarabine, cladribine, chlorodeoxyadenosi ne,

cl of ar abi ne, nercaptopurine, pentostatin, erythrohydroxynonyl adeni ne,

fl udar abi ne phosphate and t hi oguani ne; pyrim di ne anal ogs such as
fluorouracil, genctitabine, 20capecitabine, cytarabine, azacitidine,
edatrexate, floxuridine, and troxacitabine; antifolates, such as

et hot r exd0B45] pendti2/8kédomuialbtockaresre dgenanitht HistupeSHeorelHS. do@atneliadingnie,

4- am no- ar f nos inon rcially
avai | abl evagle @%’@%ﬁp% a'd%;ﬁorr%é’tem?mélum%ﬁ% L(rP S\g\ﬁu élgﬁgrc l?':g%fzesi’pt opuri ne,
1, 7-di hyzdlapImGrhblpwlqslﬁ%?CESCtld’lNolnéirhi)raoch?ehr@AB SHXSKEbdamsrinsi aa tdrgetsafomantiabl e as

E’Sﬁ'rﬁﬂi s e Tl RUADIG s B R S il AU 0O EONE NG08sy ABHhi one, s

-difl u@ﬁd@yﬁmmhmg afSemrefHrauive dinades l(nqiummm&’)kmasfscas@mr’elpdqealwlychaval | abl e
as Gzl\/zpiﬁgude[b%l&z;s Hpﬁm:sest(g &%lt?g%? opﬁitwéal a@he ﬁg&pﬁ (’ﬁﬁ@)
al ut am de,

f 1 uoxymesterone and testolacto ant1 andr oge s suc
cypr ot erlonecellulagRegyiladed Kiapsds (iRKsd;and Beoteir( byasaﬁdmtl)a@emb%hidgketrsr s such as

am nogl uj },aaélhgmlg&grsao@@ﬁbwaq Chet ”geﬁﬂ;g§te n, i ae}s'ﬁqea?dlk Q4 pLd 0zol e;

(d) corticosterolds such exa sohe and 'predni sone; estrogens

such as f@mdy (iKat IKKRStKeB familyfkjnagas AT kmwé"mﬂ)smlhbeas aflthGE b@tp gaqeptor

ral oxd f effased %WSJri%@/ThéBﬁn& Bhé‘s@% dnld @ﬁnbx&ﬁs) thérk!ﬁ"'rea&%bé& o \aa'ﬁﬁrrﬁaﬂat ggoni st's
such as buserelin, goserelin, Ero ide, and triptorelin; (h) progestlns

such as TaroXahuskest ér%ﬁ@ewfél/ L VAP (ﬁtdg%ﬁ%lBr%éi Sereanighak (i) thyroid

hor nonesNSME R, @%cb&vqihb,w;dm m@o@m 1hb R [t PRisAGe, 1o Ew! lafa?claapd cprenDnal
anal ogues are usef ul ound for treati. ng cancers in here is a

rel ati on¥Hy- ;5193éﬂ/%‘b1n64t ﬁ%’ IH&WS(}E?I"SaﬁH %@(k%e‘&n’%?ﬁdrw?%&% 3037 §PHR-h of the

cancer . @@ampb@argommfmnsesze%n obtgnopmlzsaﬁ@lwg%&nm@fetﬂagIsm Gamcer
treatment include, but are nq andr ogens suc

5 | ubky n¥atinszgisacidd ot ds 7 gf"lfﬁ’ QO%tqgéﬁd‘f‘bﬁ?eﬂghlgtﬂfﬁo%?éwmhe'é‘fyut am de,

cypr ot eriaaiol-§ KitaafheBy mamberd inchitARbREker 26t PIR ke, ATM, IDNAQPR, S1dadu as
am nogl ut et hi m ﬁd&%anast rozol e, exerrgst ane, fornmestane, var azol e, and

| et r 0z ol & AR sER herefepianwEpp: adch ‘%%ﬁﬁ"ﬁ&%ﬁ?d ”bﬁBHh?’EdWe Cyrgnt
predni sod)ﬂmermmes&n(ogm)%(@uzm S Cadmed, layk. Sttitd, DESS tIRbgena (l9oRSIATIYEIIS1-SUcCh as

fulvestrant 528X NG, hem. Cell Biol. (1997) 29(7):935-8; and Zhong, H. et al., Cancer
20 Res. (2000) 60(6):1541-5. Also useful in the present invention are Myo-inositol signaling
inhibitors such as phospholipase C blockers and Myoinositol analogues. Such signal inhibitors
are described in Powis, G., and Kozikowski A, (1994) New Molecular Targets for Cancer
Chemotherapy, ed., Paul Workman and David Kerr, CRC Press 1994, London.
[0166] Another group of signal transduction pathway inhibitors are inhibitors of Ras
25 Oncogene. Such inhibitors include inhibitors of farnesyltransferase, geranyl-geranyl transferase,
and CAAX proteases as well as anti-sense oligonucleotides, ribozymes and immunotherapy.
Such inhibitors have been shown to block ras activation in cells containing wild type mutant ras
, thereby acting as antiproliferation agénts. Ras oncogene inhibition is discussed in Scharovsky,
0.G., Rozados, V.R, Gervasoni, SI, Matar, P., J. Biomed. Sci. (2000) 7(4): 292-8; Ashby, M.N.,
30 Curr. Opin. Lipidol. (1998) 9(2): 99 -102; and OIliff, A., Biochim. Biophys. Acta, (1999)
1423(3):C19-30.
[0167] As mentioned above, antibody antagonists to receptor kinase ligand binding may

also serve as signal transduction inhibitors. This group of signal transduction pathway inhibitors
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tanoxi fen, torem fine, droloxifene, and iodoxyfene, as well as selective
estrogen receptor 10nodul ators (SERVMS) such those described in U S. Patent
Nos. 5, 68w0280H/03501877, 219, and 6, 207, 716; 5a-r educt ases Psuais2@s/0fidimast eri de
and dutasteride; gonadotropin-rel easi ng hornone (GiRH) and anal ogues

t hereof which stinulate the rel ease of |eutinizing hornone (LH) and/or
follicle stimulating hornmone (FSH), for exanple LHRH agoni sts and

ant agoni sts such as buserelin, goserelin, leuprolide, and triptorelin;
progestins such as medr oxyprogesterone acetate 15and negestrol acetate; and
t hyroid ihdudmﬂESlssQfdhnnsiZMeamibersa«thnextmdldldrmigm;drhhmirrwiomait{cﬁl@&}t@i gnal

t ransduct i i_bj.t or

i bi ¢ arogpte Rtk W%r R Eidiche €% EOPR Spdo Rt P ‘éhéeﬁ,ﬂ\g*# Ehleh a

cell pr od?qﬂfce’r%reqtofhevo(20§0)f2‘6é4)e2ﬁ9r@t6) blerceBinghabB2 mmbddbc(tseeo?tem,rihlf Bireast s usef ul

in the prgsgies! (BU@EE 3?’1‘76 f@b}%gzcﬁ \ﬂzom%l’}'% g’;_c[aa% Bo f(sere%%%r?’ﬁz AY&osine

ki nases, non-rece yr 0Sl i nases OCKer's,
seri n5e/tah\r6@r¢m@esm2ﬁ%®é§(l8bhld§ﬁ|4bti dyl inositol-3 kinases, myo-i nosi t ol

s gnal N9 0ARfl FaRpPRSOARIGRs Jng;loﬁéq]Q{Ekn%%érma%kg%@qseagﬂ{atp%esmc' ude (a)

recept or tyr 0Si ne ki nase tors, such as inhibitors of EGFR,
i ncl udi ngveatpmtInkipiors gféaﬁlgtogfmews redated YRGER indi BE2 prgidisoissest abowt in\iep@iRo

i ncl udi r@gn‘éﬁ%@&@%rﬁnhlgmwom r@cep%%r@n%gépﬁ(ﬁ@}lrpsmeqaﬁlas&s h}\pélséyh@mﬁfl PDGFR,
further included are i nhibitors that act lgge receptor sites

such as geapalis Hiksd tWP%HEGﬁﬁlslﬂW@gﬁ@FWnEWS af«rrblB?rEl@G hayepgengs t hose
i nhi gy t ahswh RAKLiBE kngddge KRR pritfarly kEGF ePﬂPg% Bn a*PHhthEQE&bthah ¢gling but not

limted to axitinib, sunitinib, sorafenib and toceranib; also included are
i nhi bi t cieBZECHERhREer with ) hilier PRGNS PR RES SN PRt CRTBINg Y H)ONEKBP bi ndi ng

agents, Bupldr 8Fosh KindFAIRARIBIGHD ia5 6¢ Mld oDl fish i hb EGFREBIGAIBNN]
bafil omyci n, rapanycin (sirolimus). and 30everolimus; (c) gene_ therapy

agent s, HHeiREBAYAERENL F9T BRlesantisKECHatibodicy Maichidg ﬁ"trfﬁ‘d’@l“é? XFQ’FEUC h as
the reti@Rirélep@ngrdsk¥ kin@delHut Bindto tﬁ@lagaad SMEU MBR¥AE Gh@kBss off indd}Sinl €t i noi C
Sﬁ;glﬁ gp@PE‘i ibgiabg a&%@ﬁﬁ%ﬁ %’gg’ﬁg‘% ’S’leﬁg%%gf)i A ?eﬁ’g%{%%{i'b F%&nﬁﬂ ‘Tb"ééls)%s such as
al ent uz usrede, uskraMa comibin@idon widtthXdisohRed drb FantilymITBEL . | (S¥EB@RAS, CJ et al.,
Cance{' Res. (2000), 60(11): 2926-2935; Schreiber AB, Winkler ME, & Derynck R., Science
(1986) 232(4755):1250-53; Yen L. et al., Oncogene (2000) 19(31): 3460-9).
[0169] Agents used in immunotherapeutic regimens may also be useful in combination
20  with the compounds of formula (I). There are a number of immunologic strategies to generate
an immune response against erbB2 or EGFR. These strategies are generally in the realm of
tumor vaccinations. The efficacy of immunologic approaches may be greatly enhanced through
combined inhibition of erbB2/EGFR signaling pathways using a small molecule inhibitor.
Discussion of the immunologic/tumor vaccine approach against erbB2/EGFR are found in Reilly
25 RT,etal, Cancer Res. (2000) 60(13):3569-76; and Chen Y, et al., Cancer Res. (1998)
58(9):1965-71.
| [0170] Agents used in pro-apoptotic regimens (e.g., bcl-2 antisense oligonucleotides)
may also be used in the combination of the present invention. Members of the Bcl-2 family of
proteins block apoptosis. Upregulation of bcl-2 has therefore been linked to chemoresistance.
30  Studies have shown that the epidermal growth factor (EGF) stimulates anti-apoptotic members
of the bcl-2 family. Therefore, strategies designed to downregulate the expression of bel-2 in
tumors have demonstrated clinical benefit and are now in Phase II/III trials, namely Genta’s

G3139 bcl-2 antisense oligonucleotide. Such pro-apoptotic strategies using the antisense
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rituxi mab, and trastuzumab; (e) inmmunotoxins such as gentuzumab ozogam ci n;
(f) radi oi nmunoconj ugates such as 131l-tositunomab; and (g) cancer

vacci nes.wpQat@p3Saver al protein tyrosine ki nases cat al y®eTiuse010/049113
phosphoryl ati on of specific tyrosyl residues in various proteins invol ved
in the regulation of cell growmh. Such protein tyrosine 5kinases can be
broadly classified as receptor or non-receptor kinases. Receptor tyrosine
ki nases are transnmenbrane proteins having an extracel lular |igand binding
dormai n, a transnmenbrane dormain, and a tyrosine kinase donmai n. Receptor

t yr osi neolighmmiesdemtrategnipo beledcaré distusesd ireYyalesst/B oat albf). €8h. I0nge/o@OO0)AREMP):ar e

SOt | b 8510 GO R f1251REyL REEPLOT ooaf §363]bnappr opriate or

uncontro ivati dn of nany ses, for exanple by
100ver - exdPELE Catl ayele mnaihng)nhlbilms inbibémodalaninyolvedsis tetcontrol wh theratlt of | ed

cel | growtf. [AAQ 1y 511} ﬂ?&tam’kmta&% cgllﬁe% 9%@@@&&1&‘( 'kanse? Iﬁﬁ% Qné({hré'@% qgi’agl%ﬁ been

| i nked t nant ‘tissue gr om {ors o "8uch ki nases
coul o prwi ﬁ@n@la nEprpteins é@m@mchnseqohm@ls prOEl@iSB@]thI@aMhetﬂ@wm celleyelpt or s

i ncl ude, rﬁe%orematrerra&mmnq%ma(tﬁﬁ mherémgarn/é@&@maaxeé %ﬂe)ssar,p# Jt el et

derived grow h factor receptor , vascul ar ‘endot hel i al
15gr owt horad tpeereseier thraygh thgeelteycle. tSyY%%illlﬂbbl!@FSrfé§é” oiclersignating engluodagl i n- | i ke

and epi Ctﬁ(rﬂ@dm&h’f O fhstafEd Q)Eanﬂﬂ)em&k‘ %ﬁn Q%ﬁdeﬂtsklﬁa;géﬁm@udmgw ep&aosh factor

- (IGFI receptor, macrophage colony stinulating fact fns), BTK, ckit,
cnet, bbHe t‘hB‘I‘QS%\EOHthFéé‘P%)?“’v@FSGI?edr"éé@pﬂWe &olsq@lacé?e&& &Y (T | CA,

Trl cﬁ) a,g\g Opik Drer. BBRMIs2d0OP D2 FAGERt Or s, and the RET protooncogene.
[0163] Several inhibitors of growh recepto' rs are under devel opnent and

i ncl ude | il§AH 209%@@9}%%%3%%1qgﬁlﬁﬂlﬂé@de FKBREindias rgangseich phihei t or s and

ant i - seng@uabdufproistl aRklod8SantiBlo¥thbah6ih Oené @1@1%9} eﬁtsadﬁ%eﬂ%etﬂ&ﬁ py hat
i nhi bit growth factor receptor function are_ descri , for |nstance in

Kat h, JdgfrtEand gepg expegssign mPH\él?torSFsafquﬁtt@ retmsb)anwwy*dsw glgalesnawer et
al., Dr Ll@xzﬁ)t%ﬂd?\&ans]-l@ﬁiﬁ% e(cﬂd99-Z)sret13612)ic15Qn@& (4 %Mokﬁﬁ&r?ﬂ)réﬁnarﬂlde et al.

" %{h fact or &gtﬁ]ors as targers', New Mol ecul ar Tar gets for Cancer
Chenbt hatEpRPedreciPrmRnAeepa rudiee: Rpsclombantbodigrectglateunga.  London.
Speci fi coeeacemp.has;emimfaeqemnﬁlbmtayn@&'taﬂemkmmas &nd HERLIet; Smindsdieles but are
not limt¢t Izlrlsunlbtlnlb erlgtlnlb efitini ﬁsldtln’atlnll)b
[0164] TyVELREMREHEEESGER. 2 e ogRae s Mah bl HevBRPERP R AGLEE are
ter med nateines. -
[0173] Ahti-tumor antibiotics include (a) anthracyclines such as daunorubicin (including
20  liposomal daunorubicin), doxorubicin (including liposomal doxorub'icin), epirubicin, idarubicin,
and valrubicin; (b) streptomyces-related agents such as bleomycin, actinomycin, mithramycin,
mitomy'cin, porfiromycin; and (c) anthracenediones, such as mitoxantrone and pixantrone.
Anthracyclines have three mechanisms of action: intercalating between base pairs of the
DNA/RNA strand; inhibiting topoiosomerase II enzyme; and creating iron-mediated free oxygen
25  radicals that damage the DNA and cell membranes. Anthracyclines are generally characterized .
as topoisomerése 1T inhibitors.
[0174] Monoclonal antibodies include, but are not limited to, murine, chimeric, or partial or
fully humanized monoclonal antibodies. Such therapeutic antibodies include, but are not limitéd
to antibodies directed to tumor or cancer antigens either on the cell surface or inside the cell.
30 Such therapeutic antibodies also include, but are not limited to antibodies directed to targets or
pathways directly or indirectly associated with CK2. Therapeutic antibodies may further
include, but are not limited to antibodies directed to targets or pathways that directly interact

with targets or pathways associated with the compounds of the present invention. In one
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receptor tyrosine kinases. Non-receptor tyrosine kinases useful in the
present invention, which are targets or potential targets of anti-cancer
drugs, i nebeda/sSre, Lck, Fyn, Yes, Jak, cAbl, FAK 30 PEwoamboiaciass on

ki nase), Brutons tyrosine kinase, and Bcr-Abl. Such non-receptor Kkinases
and agents which inhibit non-receptor tyrosine kinase function are
described in Sinh, S. and Corey, S.J., ffernatotherapy & Stern Cell Res.
(1999) 8(5): 465 -80; and Bolen, J.B., Brugge, |IS., Annual Review of

hnnni nol ogy. (1997) 15: 371-404. WD 2011/035019PCT/ US2010/ 049113

[ 0165] SH2+18iH3, temnpdutic bitihodies i@cladeebageenmlimhat tocdnSqangr agShid sach 8H3 donmai n5
bi ndi ng | b A a t,e i 3-K p8
subun ¢, NGBy Flsty B HE NHRRy oy BERRE R BRel B Al 2) P
Ras- GAP. pemtesmsammaamafwthaAgetzsmﬁblBaalnt)mmanBelnmuimthe\ameumtscussed in
Sm t hgal C i col ( 5-32.

I nhi bi toélga o llr:rggrnrﬁg %r@?ﬁﬁ% nBargll(}a@ Pﬁg%l? I r’rﬁ’g%ﬁkﬁwﬁfbn@gsnéngi%cade

bl ocKer sCaghmaxiamalp Eletretanay) Gémauslabbom Ceutwmgexgb,(qlezﬁmumamt@ttagetnn,or

Ext racel q9§‘e,1] I | at ed Ki nases
(ERICs); &déhglhlgr gfgg?a%&g%rlﬁa%e C g[%ﬁ;(amm P%td @b%blﬂ%f: gﬂﬁg bl ockers of
PKCs (almﬁuzub@b’a‘immmab Epsicizamab, r’fﬁfleﬁlllarrbbl,élglhmualabzﬁi?sa)lmmlnkts | ci nase
fami |y (&dfianab! &fkBhumbKE {Qtih YorltlRemssuAiT thehRRnan, TAdwhageNber s, and
TGF beta recepfor 10kinases. Such Serine/ Thr€onine |cinases and i nhi bitors
t her eof %Peanaesdpihbealab rratprarab; babetpzumapgleratugiumaldiipiyammab, K. | |

Bi Ochﬁmlﬁfcﬁﬁimu&lgﬁaa)ml&%@ab(ﬁ/b atd DI A0 BianBLAGY, MlBtuz&fiﬁmmxmnﬁma& Navab, R,

Bi ochem Phar macol . (2000). 68 1101- 1107; l\/assag ., Weis-Garcia, F.
Cancer SWcplomeh Gérmpton Naptingumab ppipfengiox, Negitumyig %morteummo%aﬁee%b Tr eat .
Res. (199@hwhdb, %%zun%%box l@reg(tvoﬂllab PBhiR R BhabMRGhukEB4D, Pé{ﬁtzﬁﬁﬁtﬁ (2000)
10(3): 223-226; S. Patent No. 391; and 1bMartinez- Lacaci, |., et
al ., | ntP‘“tJmo‘@é‘h@EP‘"I“%b’d}am“SWrﬁBb Rliﬂm‘E?QmalT Retupimaly Robalmpalnh ot | dyI

i nosi tOlSlBroiﬁklﬂﬁ&eTicﬁfﬁhﬁtﬁaU‘thP@@faﬁ 1ra5sﬁlhadinalgp@kcﬁcmfaﬁlnmna?lﬁcndﬁhﬁha&e ATM
DNA- PK, ﬁnd Ku are al so u,bjs,%ﬂ in the resent i nventi on <§ ki nases are
di sclissedsiPmab-drosHm Fhmab a3 ‘r‘P‘}WﬁHnB‘I‘COt“(‘i@ ‘(“i‘)“ 412- 8;
Cannan, %nEzumdbl VbloDxiSmb malag.aﬂezélm&aﬁ)naﬂ,%aihnonaﬁ%b 18,sorﬂackson S.P.,
Int. i chem Cel | S %% 1(1@ 1935 8; .and Zhon H .et al., Cancer
20Res. 68 B85 ‘l’%‘&&e“‘éc HIPgdieyiogp el 2P mEHBAY, PECEAI M RNITE ar e

Myo- i nOSdablﬁIJumﬁb ,Gamhizigat, iﬂﬂiubndxﬂdbsnusuﬁ?rh paslnphﬁﬁqnhﬁdukmseoﬁubioﬁﬁkens and

l\/y0|n05|tol | o Such n ) ared ribed {n Pow s, ,.
hnd Kos i R R S eng B B oop b S B b b ner apy.
ed. 2@awevMMr¢emmdlaE)avmtdeanhs mu@aﬁ; Rassb Jaﬁ&tlrasnlzomdm lterh&dlg Sudnot her
group of na uctl on.b y |nh| |tor b|t rs of Ras
ZSOlcogear?g&% S' CUdeHaCbIZ‘f%arbs m%:'fum a"d 9 ran(gsegﬂe ggﬁg‘fﬂetr ase,

ger anyl tgmmmyd anttxb@dlesﬁlsaffalse;heawdtnr(e‘wxr;fecmnbwselsdeamtmlnbt lasitednd | - sense

ol i gonu S eflnb s .an i_nhibitors have been
shown tofl‘tg'ﬁ)%{):raaeof ggun ?Z[%l/gtl’?l?l‘élﬁ‘ |ar11) gg? réaggﬁ%rg‘%{%lfnﬁg%aqzam?gi Léblrrlu aﬁt ras ,
t her eby MetavingnabsNehatumboPiditexatabolrlisagentts PaikbscuombRgveumathi bition i s

g: 3%535 ggaxlbg%%ggl)iéﬁ% n nab2%e§1rggnﬁ%él%ﬁl%?mm\{)mﬁwi%a%%g ertoxgumayafn%r , P, 1

further embodiment, therapeutic antibodies can be useful in the treatment of inflammation
and/or autoimmune disorders, including, but are not limited to, Adalimumab, Atlizumab,
Atorolimumab, Aselizumab, Bapineuzumab, Basiliximab, Benralizumab, Bertilimumab,
Besilesomab, Briakinumab, Canakinumab, Cedelizumab, Certolizumab pegol, Clenoliximab,

30  Daclizumab, Denosumab, Eculizumab, Edobacomab, Efalizumab, Erlizumab, Fezakinumab,
Fontolizumab, Fresolimumab, Gantenerumab, Gavilimomab, Golimumab, Gomiliximab,
Infliximab, Inolimomab, Keliximab, Lebrikizumab, Lerdelimumab, Mepolizumab,

Metelimumab, Muromonab-CD3, Natalizumab, Ocrelizumab, Odulimomab, Omalizumab,
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30Curr. Opin. Lipidol. (1998) 9(2): 99 -102; and Aiff, A, Biochim

Bi ophys. Acta, (1999) 1423(3):C19-30. [0167] As nenti oned above, anti body
ant agoni swe 20u/m3smept or | ci nase |igand bi ndi ng nay al soPsgmseoiam4signal
transduction inhibitors. This group of signal transduction pathway
inhibitors includes the use of humani zed anti bodies to the extracellul ar

| i gand bi ndi ng domai n of receptor tyrosine kinases. For exanple |Intlone
C225 EGFR specific antibody (see Geen, MC. et al., Cancer Treat. Rev.,
(2000) 26(4): 269-286); Herceptin(r) erbB2 antibody (see Stern, DF, Breast
Cancer F{éehxx@ﬁﬁb(boyas&ﬂa)lma_bzBnmﬁsl)ab Renlizuh@l RVECRTAB, Rpediziimab, Rnwlizmdyb (see

Br ekken ’ R@]lzuma §ﬁ{muma§a§8ﬁ£unﬁg SSOla(ngé?lg‘lg?) ﬁ% ]ISI}‘labS Jl'lhzuma?) Tanéf‘

[ 0168] Non-recep I'nase angl ogenesis I'n tors My arsé nab’use in the
pr esent Twhenmauboﬁocﬂlmmabﬂtomhgum#b Enigkiogeabe ¥edolizahals, &’dpa‘ME@Eﬁb,and TIE2 are

di scussegi MRS, Kholifhel hdZSAGRl AN aao% RBbRLER! i DOLh ¥ eceptors
ng eral 1S

are receptor tyrosine Kinases genes s in fi nked to
er bB2¥ EGﬁRamugﬂmtibﬂ@essmdc@ butharagiot bmseddb a@qhbﬁmahrmmliﬂﬁﬂb trandizomeln 10shown

to inhibj %(\)/la l§z’um9l§' 1Ha¥ Mﬁ%oﬁ%@@s ﬁét?ll&um-ggléﬁd o&g'l?zuﬁ-\ggbl nation

of an er E R [ nh| itor WI an inhibitor of angi og€nesis nakes sense.
Accor di ngyitgnately the rtl@ca@plet@rantﬂgnd@:v;ﬁmreclkdmsréxmabmr krnttogumaha Getpeallysed i n

conbi natehgslpemlé Ihibb& @%ﬁécﬁﬁl@%dlo@m&@hg&& mhéﬁa&om&a@@ kﬂ%"?ﬂ@u& .

exanpl e, ‘anti-VEG- anti bodi es 0 not recogni ze recept or
tyrosi nedrkg- priiyanng ebmmqﬁrﬁdiﬂtgoﬁlﬂqdélppﬁogﬁnd smal | nol ecul e i nhibitors of

integgin (dprsy 3&&18hﬁm‘f‘bx@%ﬁﬁﬁ&de’fﬂthW&rdxbmleﬂﬂ éﬁ'irB iRI3E6 100889 850 ?nett@z'ﬂgf(“ﬁt atin and
angi ostatin (non-RTK) may al so Prove use in conbination wth t

di scl osetftadpgy! f'aalweyoqafmp%? 583 aéls@éetaﬂah%m 0D, -6 (Cathinehem %s (2000),

60(11): rR&Zﬁr 3%3@40@9%%9%%@ WL %nnb&ae%@m@kozﬁ cm@@éﬁ%ﬂﬁ&t( 1986)
232(4755) Oncogene (2000) 19 9).

[0169] A %t1§4QJ§led01(‘h (Nrﬁm%‘«vwe?)abtéutzrfé @@Ffr?éﬁzsn%ﬁyﬂ Fb WM@@PG‘P““: n

combi nat thideen®bhrbdzbit) LR di6 PIRALUNYG-@IphEI-MHliRidado[4, 5 ERpiBxAE @ nunber of
i mmunol ogi ¢ strat egl es to._generate an | mune response agzg.l nst erbB2 or

EGFR!? ThegerhepimedyDatspigeridingdivehf-enzimifszolt-frans, SIKGPYP3 (o -amieesiAdt i ons.
The ef fi&agiyzoph- w)mmnglpg(xs)awe@ampquyxy@aPgrnﬂaézbm Eappised-yhiough

comD e RO Bl SRR ETT SLapel kg BN US| ol ccul
er bB2/ EGaRaaie, GOKIZIA 1 795, Raifbiiye, GSK21110183, XL418, XL147, PF-04691502, BEZ-235
[2-Methyl-2-[4-(3-methyl-2-0x0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-

20  phenyl]-propionitrile], PX-866 ((acetic acid (1S,4E,10R,11R,13S,14R)-[4-
diallylaminomethylene-6-hydroxy- 1-methoxymethyl-10,13-dimethyl-3,7,1 7-trioxo-
1,3,4,7,10,11,12,13,14,15,16,1 7-dodecahydro-2-oxa-cyclopenta[a]phenanthren-11 -511 ester)),
D-106669, CAL-101, GDC0941 (2-(1H-indazol-4-yl)-6-(4-methanesulfonyl-piperazin-1-
ylmethyl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidine), SF1126, SF1188, SF2523, TG100-115

25  [3-[2,4-diamino-6-(3-hydroxyphenyl)pteridin-7-yl]phenol]. A number of these inhibitors, such
as, for example, BEZ-235, PX-866, D 106669, CAL-101, GDC0941, SF1126, SF2523 are also
identified in the art as PI3K/mTOR inhibitors; additional examples, such as PI-103 [3-[4-(4-
morpholinylpyrido[3',2":4,5]furo[3,2-d]pyrimidin-2-yl]phenol hydrochloride] are well-known to
those of skill in the art. Additional well-known PI3K inhibitors include LY294002 [2-(4-

30  morpholinyl)-8-phenyl-4H-1-benzopyran-4-one] and wortmannin. mTOR inhibitors known to
those of skill in the art include temsirolimus, deforolimus, sirolimus, everolimus, zotarolimus,
and biolimus A9. A representative subset of such inhibitors includes temsirolimus, deforolimus,

zotarolimus, and biolimus A9.
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25RlI, et al., Cancer Res. (2000) 60(13):3569-76; and Chen Y, et al., Cancer
Res. (1998) 58(9):1965-71. 101701Agents used in pro-apoptotic reginens
(e.g., bowozoanssEense ol i gonucl eoti des) may al so be usedTius2a1i0049113

conbi nati on of the present invention. Menbers of the Bcl-2 famly of
proteins bl ock apoptosis. Upregulation of bcl-2 has therefore been |inked
to chenoresi stance. 30Studi es have shown that the epidermal growth factor
(EGF) stinulates anti-apoptotic nmenbers of the bcl-2 famly. Therefore,
strategi es designed to downregul ate the expression of bcl-2 in tunors have
denonst r at@trét| Hﬂm\ea?lihibj@rﬁeimltld%('r)dhydmeannigwidinuF?haSTet'Ch@smtis A, Nanimistat Gent @' s

3139 b C(l'ub%r g%h%@ H?(EO)B 1(9:9: ggnob%d%%} (EE%S%Q%% hgstaﬁ ﬁ)@ﬁﬁﬁ es using

the antisens I gonuc eot I ar e I SCU sed Wat er s
JS, et alii) ¢yclic peptites, s@neﬁrapo@z@m@r)d dleas(ngepndelsasmh @saomadmsnmmsazj@ws%)et al .

At 1 S ENSG) BERmmIERY sudnlI U2 BloyridihinSiny R4 3b- Shibdonfd il Srah@0Rl | 1 N

i nhi bitors i nhibit nol ved in the cont of t cycle.
famly dien@*rlb@aébarmar@i)@8%(4@@wwlr@yhﬂ(zammbmbémzam@ﬁagwm93 @hd thel r

inter aCtCQQH]mo%héMyt)Q ?4 f;ﬁfmﬂn)@ AlpyRhRifh! f}ﬁn{.&f)ﬁﬁ&@lﬁ BEGbdntlde c‘(W'jtefe‘c?tlroﬁ)hxhc

progressi on throug eu aryotlc cel I cycl'e 0T i hAT e adrvat i oh
and i nadfefopes (\0 r‘i‘e@ﬂlphﬁtlﬁ peid epmpaupdy supl chkenydhypiratg ard yalprejeeddsary for nor mal

progressi qpy r%@@mﬁﬁﬁo& %{clludgﬁgr{zg?:ulr%g%s@}n yéifdubi Ss%eﬁiaﬂ;mﬁm | cycle

signal ling are under devel opment i nstance, examples of c¢yclin

dependent” RMi&sd < Dlmﬁéylalainﬁgetf@m@no-dj@netwﬁgwm RISPIBYEBr s for the

samej@r &19ane, |1b—%ﬂy1hrﬂmof1©fdeln@§15 a@anal%?&ﬂms@%e&s,ﬁhwﬁlaﬁr Jo4, 10Exp. Opin.
Ther. Patents 20003 10( 215- 30. mol ecul ar targeted agents

01
i ncl ude ErBrlidahnder dsla%thw l%ﬁcﬂd%%lﬁ% Piaes LibFrererinyBmiAeT ol i de

ant i bi ot defdandndR a6l Herbﬂﬁy@ﬁ’l bﬁ@ioae@yuom@@t&" 01@r5t9l($$41§ﬁ3 -bihgdraay-agent s, and
gene expression podul ators nd rexi noi ds

e.g. :
adapal en@nzoﬂé%é{'r%t’léﬁé“eﬂiyr] dﬁlspylr@ﬂ Mﬁ]é eélt}'] dl 3 @“@P%‘P‘é‘? impgiolidese fugh agng N- (4
hydr oxyp’aiﬂmcbb ae@gn@mnt&nrl] l@phmlz@i SNx-ﬁhlz% %ztpeb @bqohﬂfdaanwb metnt S, | BC' udi ng:
monog) ona odies such as al.entuzum evaci.zumap, cetuxinma
i bri ﬁJ %167@’ d\g‘éfeé\lﬁneo}lﬁ e H’éig‘de alefamng Arseoig ARgrids, gl PigRiens such as

gent Uz unBroR70ea MvenRole, mAithtieRHBA RO Yrolg agiSe, SWi@Mirg thai&hiigsi t unomab; and
cancer Vl(él[% xdomlae photodynamic compounds such as methoxsalen and sodium porfimer, and
proteasome inhibitors such as bortezomib.
[0179] Biologic therapy agents include: interferons such as interferon-o2a and interferon-
20  a2b, and interleukins such as aldesleukin, denileukin diftitox, and oprelvekin.

[0180] In addition to these anticancer agents intended to act against cancer cells,
combination therapies including the use of protective or adjunctive agents, including:
cytoprotective agents such as armifostine, dexrazonxane, and mesna, phosphonates such as
parmidronate and zoledronic acid, and stimulating factors such as epoetin, darbepoetin,

25  filgrastim, PEG-filgrastim, and sargramostim, are also envisioned.

[0181] Thus in one aspect, the invention provides a method to treat a condition described
herein using a compound of the invention in combination therapy with any of the foregoing
additional therapeutic agents and inhibitors and the like. The method comprises administering a
compound of Formula I or II to a subject in need thereof, and an additional agent selected from

30  the agents and inhibitors disclosed above, wherein the combined amounts of the compound of
Formula I or II and of the additional therapeutic agent are effective to treat the cell proliferative

condition. The invention further provides pharmaceutical compositions comprising at least one
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[0173] Anti-tunor antibiotics include (a) anthracyclines such as
daunor ubi cin (including 20liposomal daunorubicin), doxorubicin (including

| i posonmalwoasowasbiigi n), epi rubi cin, idarubicin, and val rabius2en/o¢days3
streptomyces-rel ated agents such as bl eomycin, actinomycin, mthranycin,

m tonycin, porfironycin; and (c) anthracenedi ones, such as m toxantrone and
pi xantrone. Anthracyclines have three nechani sns of action: intercal ating
bet ween base pairs of the DNA/RNA strand; inhibiting topoiosonerase |
enzynme; and creating iron-nedi ated free oxygen 25radi cal s that danage the
DNA and @elpountsfitireamestionint.ha emyobnded oamda h@ribssaleboyibehizreintadmixedd as
e e 1 T
nonocl| on@pticaalty, thesh hermaSeiticaltcompegitent furthartbmpogi ag ieastoad pickenacbuticaly e not
limted i | directed to tunor or cancer antigens either on the
cel | sur%%%%ﬁ%%ggﬁgﬁge the cell. 30Such therapeutic antibodies al so

i ncl ude, but are not limted to anti bodies directed to targets or pathways
directlygor jRdirectly associated with CL(2. Therapeutic antibodi es may
further T Ude, but are not limted to antibodies directed to targets or
pat hways tIAER2] dienenotnds of Hieanveotionyian he prapagest usingrrvpabkwejtwdagsigeigatted wit h

t he. CO”P&E’Q% tf?éc orﬁ#ﬂ?rg%\@ﬁm&ill' imﬁ%mt!a%] eth@dsqp ﬁle\éa{eln@; ér{aré’xar{l;h@; ]ﬁ'gﬁhlédl ¢

anti bodi es 1 nclude, but are not |n1teg to anticancer agents such as
AbagovoniglPw-Adecat unmunmab, Af ut uzumab, Al aci zumab pegol, Al ent uzumab,

Al tuppmab 3| efiR 8o wBLURBIER Bre WRERH B ifdstraleBO! dof TR hBAWEAdKI MBD,

Bel i mumab, Bevaci zumab,” Bi vatuzumab mnertansi ne, Blinatunomab, Brentuxi nmab
vedotin, Cantuzumab mertansine, 5 Catunmaxomab, Cetuximab, G tatuzunmab
bogat ox, G xutunumab, C ivatuzunabEkgﬂ?@xetan, Conat unurmab, Dacet uzumab,
Det unonmab, Ecronexi nab, Edrecol omab, El ot uzumab, Epratuzumab, Ertunmaxonab,
Et ar aci zurnai4] FedelcRérhizie ®Rerivell ¢ JchHemETREn BRI %&%H?@pnteng@didté(h BBRing a

d enbat umunab vedotin, 1britunmpnab tiuxetan, |ntetumumab, | notuzumb
ozoghhi clEyrhydrgiiaPyFRERe. Gampoynd hreisparation s PG HARLY feskiedunab, Li nt uzunab,
10 Lucat wmzoegos| 13WntdhpouR®d® caniFadné s ihéhtin /B bz 1081y avil1dtAd iady ik 1

M t unomab, Nacol gnab t af enat ox, Napt unomab est af enat.ox, Neci t ununab,

Ni mot uz APEISOMRSUAt & ALREIERe ALY SERSRHEN SIS B e AT MR R BV GG v gD

Pani t umumbeedine dtsdiTosaeh W D0 062 URR G0 mPbuit 3ReiBduankYolhe THIFRBmp&AaUCi r umab,

Rilotiunumab, Ri.tu ing@ .Rohat unumab, Si brotuzumab, Tacatuzumab tetraxetan,

Taplituﬂﬁﬁﬁﬁnﬁﬂgfﬁéfs e Atbrab, Ticilimumab, 15 Ti gat uzumab, Tositunommb,

Trastuzunmab, Trenel i mumab, Tucotuzumab cel nol euki n, Vel t uzumab,

Vol oci xiSehéme Vot ununmab, Zal ut umunab, and Zanol i nrumab. I n some enbodi ments,

such therapeutic antib%ﬁﬁﬁs i ncl ude, al entuzumab, bevaci zumab, cet uxi mab,
A

it uxi mab,

dacl i zunwh, gent uzunmab ri tunomab tbuxet ag pantjsbununmab,

tosi t unomab) ahd trast uZfimabl)REi° ot h -@ pNtsT—suc al

ant i bodi es ofde aleﬂgéfunﬁbT‘ZUbe adi zdmab, cet uxi mabyi b
tiuxetan, uxi mab, a rastuzunab;saltePnagg?y, such anti i es include

dacl i zumab, gentuzunab, and pantitunumal. In yet another epbodinent,

25 Example 2

[0185] The chemistry described in example 1 can be applied to other substituted isocyanates
2 (scheme 2) to prepare analogs 6 with various substitutions on the phenyl ring. Isocyanates 2
can be commercially available or prepared from commercially available anilines 1.
30
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t herapeutic anti bodi es useful in the treatnment of infections include but
are not limted to Afelinomab, Efungumab, Exbivirumab, Fel vi zumab,

For avi r umsib,2011sso1zumab, Li bi vi rumab, Mot avi zumab, Nebaeuwais2oi@agiibaxi mab
Pal i vi zumab, Panobacumab, Rafivirumab, 25Raxi bacumab, Regavirunab,

Sevi rumab, Tefibazumab, Tuvirumab, and Urtoxazumab. In a further

enbodi nent, therapeutic anti bodies can be useful in the treatnent of

i nfl anmati on and/ or aut oi mmune di sorders, including, but are not limted
to, Adalinmumab, Atlizumab, Atorolinumab, Aselizumab, Bapi neuzumab,

Basi | i xi Schbmpe Benr al i zumab, Bertilinumab, Besil esomab, Bri al ci numab,

Canaki numab, Cedel i zumab, Certolizumab pegol, C enoli xi mab, 30Dacli zumab,
DenosumabNH.Ezul i zumab, Edgharonmab, Efalizu b Erlizumab, Fezal ci numab,
Fontoliz ~of®r esol i nu LRt ener umab iH iomonab, Gqld gareb,

Gom | i Xi , lnfll%hﬂab IZP% ?nnﬁ&b—*Kel' ebri ki zumab,_ Lerdel i numab,

Nbpollzuna‘e)wbtép ab rononab- CD3, NatlalJ zummab, Ccreli zunmab,
Qdul i romab, Omal i zumab, T'i xi zurrab, Pasco u imab, Priliximab,
Resl i zumab, ' Ri t uxi mab, Rontal i zumab, Rovel 8zumab, Rupllzunab Sifal i numab,
Si pl i zumab, Sol anezumab, Stanul umab, Talizunmab, Tanezumab, Teplipzumab,
Toci | i zungh, Toralizumah,,Ust eki nunmab, Vedol
Vi sili zunhb s-Zanol i numab, gpd Zol i momab
such 5th§:§6euthgm%wgl fes include, bu
basi | i xi \b certol'tzu pegol ecul i zumab, lef
mur ononab- @iﬂ nat al i zumaf§," and omal i zumab. Q@fnately t he therq qytlc
anti body caa include abcixinmb or ranibizuneb. Generally a tHerapeutic

anti body i(6198PNTHeQRéHGR! & alslbe h&ph@@i&l | suSkahedd m)rbmo anilindi4«apyshinde, cytokine,
toxin, drug-activating enzyne or a ﬁYfllled posone. 10[0175] Akt
‘%

i nhi bl t oP&PPHIS fcfeomRognd\piap £ ﬁcétVFm 4 SR FRmPncS 3 bwyeaoting Widh y 1- 3- 0-
oct adecydyasifle @hgeaEloNGRdINAbRquedtydrdifsilpl egdigihdeat . No. 124008), SH-6
(Cal bi ochem Cat. No. Cat. No. 124009), Cal biochem Cat. No. 124011,
Triciribine (NSC 154020, Cal bi ochem Cat. No. 124012),

10- (4" - (N-di et hyl am no) but y1) - 2- chiegémpéignoxazi ne,

Cu(l1)C12(3-Formyl chronone thi oseni carbazone),

1, 3-di hydro-1-(14(4-(6-phenyl-1H i m dazo[ 4, 5- g] qui noxal i n-

157- yd ) phqmmﬂayéhémléltr}pdepﬁfﬂed ing¢AgmeZItah @B ddeditdlpEfiire ZraliaebeatKHO0693

(4-

0X adl az oq lpeéldylf)r'"gzcww%l §an s &gactsd with seTRAUAS  FASERSTTPEAY VST - HYazof 4, 5- ¢]
pyri di n-phgy)te Bbtam&ﬁdwfhl-B-OmﬂpyﬁhdZ- @h be cy8Rzed36 6@npound 4 using an acid such as

((2,10-di rbet ol o[ 2, 3-b] .carhazal e),

GSK2141 798 PE ?féésl‘f“r’?é“e e T’i‘b{%’é‘ be)‘iﬁ‘%ﬁ%m‘f&s %[ﬁddﬁﬁ"]d?féﬁ‘f 6%€°r§)|§z- 235

[ 2- Met hy1- 244- ( 3- net hyl - 2- oxo- 8- qui nol i n- 3-y1- 2, 3-di hydro-i m dazo[ 4, 5-c] qu
nol i K5 | -Schdme POphenyl ] -propionitrile], PX-866 ((acetic acid

(1S, 4E, 10R, 11R, 13S, 14R) 44- di al

Iylanlnonetﬁ%lene 6- hydroxy | - @Ethoxynethyl 10, 13<di net hyl -3, 7, 17-tri oxol, 3

,4,7,10, 11,12, 4,15, 16, o- ahydr o- 2- oxa-cy op ant hren-11-
yl ester)) 69\ CAL 941 H
(2-(1Hindaz -yl)-6-(4- -than - pi per aj 1yl met hyl ) -“4- nor phol i n-

4-yl -t hieno[ 3, 2-d] pyri m di ne), zSFll SF1188, S 3,° TGL0G6- 115

HpS0O, water Q
and iospropano! O HN NH
ThpS0s |
o
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25[ 3-[ 2, 4- di am no- 6- ( 3- hydr oxyphenyl ) pteri di n-7-yl ] phenol]. A nunber of
these inhibitors, such as, for exanple, BEZ-235, PX-866, D 106669, CAL-101,
GDC0941, 8bLaPA35EF2523 are also identified in the art @eTRIS3000TDRS

inhi bitors; additional exanples, such as PlI-103 [3-[4-(4-

mor phol i nyl pyri do[ 31, 21: 4, 5] furo[ 3, 2-d] pyri m di n- 2-yl ] phenol hydrochl ori de]
are well-known to those of skill in the art. Additional well-known PI3K

i nhibitors include LY294002 [2-(4- 30

nmor phol i nyl) - 8- phenyl - 4H 1- benzopyr an- 4-one] and wortmanni n. niTOR

i nhibitors known to those of skill in the art include tensirolinus,
deforolinus, sirolinus, everolinusExawoplagolinus, and biolinus A9. A
representative subset of such inhibitors includes tensirolinmnus,

def or ol i mi8188} ottwrchbéminmsdesertintd i whémarsded@ibed frOsk@®ble RDACHE applidd toor s i ncl ude
(1) dr 1; I T | tatin A, vorinostat (suberoylanilide
hydr Qiamgﬁﬁgge%&ﬁ?%ﬁ*%ﬁ% ‘F‘%gikgglt'ﬁ‘:gLBHssg) and bel i nostat (PXD101) (ii)
cyclic peptides, such as trapoxin B, and depsi peptides, such as rom depsin
(NSC 601%byme¢i i) benzani des, such as M- 275

(3-pyridyl nethyl -N-{4-[ (2-am nophenyl)-carbanmoyl]- 5 benzyl}-carbanmate),
Cl 994 (4- yl am no- N- (s@m nophenyl) - benzam de) and M3CD0103

(N(2-am §1)-4-04- 'gkn-s-yl%pyrw Ndi B- 2- yl am Rekeet hyl ) benzam de),
(1v) el esefophil iigosksd ei, (v) the ali i d compoungs—such as
phenyl but yfRte and val projrg, acid. [0177] O inhibitors inc]ude

benzoqui nong ansanycins, such as gel dananyci ng.17- DMAG

(17- Di met hyl am no- et hyl am no- 17- denmet hoxygel danamyci n), tanespi mycin

10(17- AAG 17-allyl am no-17-denet hoxygel daganyci n), EC5, retaspinycin

(1PI-504, NCO P P
18,21-diE§g§Hro-1?rde %y- 18, 21- di deoxb- 18, 21- dr'f¥dr dxyJ175( 2Mr openyl am
i no) - gekdanam/®porepne her bi myci n; pyrazpl\gs such as |1§ 59
(4-[4-(2, 3R hydro-1, 4- ® XG e
benzodioxin;6-y1)-5-nﬁthyl-lH—pyrazoI-3-y&]-§3@thy1-1,3-benzeﬁe&ioI);
macrg i des, such as radicocol; as well as BITB021 (CNF2024), SNX-5422,

STA- 9090, and AUY922. 15[ 0178] M scel | aneous agents include altretam ne,
arsenic trioxide, galliumnitrate, hydroxyurea, |evam sole, mtotane,
octreotide, procarbazine, suranin,E&Qthgonide, | enal i dom de, phot odynam c
cornpounds such as net hoxsal en and sodirum porfiner, and proteasone

i nhi fy t or §0f89f eADRR | #2 U ibed in literature kY hfe %Jnﬂhlglgéa 'oﬁsbﬁfO@p\)'ol.%g,ent S
include: interferons such as interferon-a2a and interferon- 20aZb, and

i nt er | eUi%it8Y- Sorepouad 1 spreesieaqigdoyith 2 @derm watpbwndd. fYsinemenditions degsribéds eki n.

in synthetic communications, 2006, vol. 36, 693-699, compound 4 can be formed from 3.

Scheme 5
20
> NH, O oq i) NaOH, MeOH o
&O . ‘O/\ AO&NH o ii} polyphosphoric acid HyC | NH
o} [ j 0/\ HyC o} o
cl ‘ {
1 2 .
3 4
Example 6
Process 1
25
NH, O NH, O
Br. OH Br o .
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[0180] In addition to these anticancer agents intended to act agai nst
cancer cells, conbination therapies including the use of protective or

adj unct i weoagani3sq19i ncl udi ng: cytoprotecti ve agents suchlkCcagaisaswioiass i ne,
dexrazonxane, and nesna, phosphonates such as parm dronate and zol edronic
acid, and stinulating factors such as epoetin, darbepoetin, 25filgrastim
PEG filgrastim and sargranostim are al so envisioned. [0181] Thus in one
aspect, the invention provides a nmethod to treat a condition described
herein using a conpound of the invention in conbination therapy with any of
t he f or egdDH®] sdaninp-Gradmetrezcapeid (1 ©0 gyend vixaderith mathbndl grsmaad t he |1 ke.
The net hod ¢ I.ses admni ring a._conpoun f Fo | & or,.ll to a
ubj oot (CReERE iR BTG TRE bR EHRRY AEhefle 27 Chedy T ishene0° e
agent s awete eveppidiet omd satirs el ogedusdodive bicatbenae wag taeefalyndsidere Thasmdidiwtas of t he
conmpound .Of e g L thesa Ic..agent are
ef Fgcti veé(?r%%g(f‘?gg ﬁfch%ﬁ(;:()é Hw %"%fdéa’%g%cfs\i‘geq%:%‘Jﬁegﬁ%ferowlézg‘?‘h%%:{ltri]evséhvte?tgn further
pr ovi desrepheadimesut icaforcmappisi-anions-beambeizmitags atenigastallmaeolidd8ipound of
the invenii d1 e f 2 k or Il as described herein,
adm xed %’tgﬁl%a%lélfl)élégltvﬁcgﬁgma;gg?’?fl%hlgflz%mige'uti c agent selected fromthe
foregoing agents and inhibitgfs. Optionally, t e. pharmaceuti cal

conposi tions further conpfNsS& at | east one Boharrrﬁ utically acceptable
exci pi ent. 5 Exanpl es:Br ] Gompounds € ofiventi on can be

prepared using avail abl e hods and reagents, sed on the ordinary |evel
of skill in the'art and nethods in the schenmes and exanpl es provi ded bel ow.
10[ 0183] The followi ng exanples are offered to illustrate but not to limt

the i nvent(Pt] Aeampley,imethyl 2-amino-}-brtb8Wpertbate whemesitadyin thesgensfoch 1-n schene
1 cap b Bre | | i ot hi opyr an

i g o e e R e B BB el 30 B A K006 131
Compound 3 can be fornmed by heating conmercially avail able i socyanate 1 and
conpound 2 in toluene and by subsequently treating the reaction m xture
wit h an Bre¢ess 2 usi ng a procedure described in W2009061131. Conpound 3 can
be transfornmed into conpound 4 using an acid such as su}?j_\.tﬁc acid. 20

Schene 1 0.0
Br
H,N . O\B\’O HoN
0 o0 _O
0
15

[0192] Methyl 2-amino-3-bromobenzoate (1.0 eq, 10.0 g, 43.46 mmol), dipinacol-diboron
(1.4 eq, 15.42 g, 60.85 mmol) and potassium acetate (3.0 eq, 12.79 g, 130.4 mmol) were mixed
in anhydrous toluene (220 ml). The reaction was degassed by bubbling nitrogen for 10 min
through the solution. The catalyst PdCly(dppf).CH,Cl; (0.05 eq, 1.77 g, 2.17 mmol) was added.
20  The reaction was stirred under nitrogen atmosphere in an oil bath at 100°C for about 5 hours.
The reaction was monitored by LCMS and TLC. On TLC (SiO,, 20%AcOEt in hexanes) two
spots appeared. The lower spot (Rf = 0.30) was a side product of unknown nature. The expected
material constituted the higher spot (Rf = 0.5). The reaction was cooled down, diluted with
EtOAc (300 ml) and filtered over a pad of celite. The pad was further washed with EtOAc (200
25 ml).The mixture was diluted with water (800 ml) and saturated NaHCO3 (400 ml). The organic
and aqueous phases were separated. The aqueous phase was washed with EtOAc¢ (2x500
ml).The combined organics were washed with brine (1L). The organic phase was dried over

NaySOs, filtered and the concentrated in vacuo. The resulting dark brown/black oil was purified
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234 25Example 2 [0185] The chem stry described in exanple 1 can be
applied to other substituted isocyanates 2 (schene 2) to prepare anal ogs 6
wi th variwo0suBsiot uti ons on the phenyl ring. |socyanares/R2aandidies
commercially available or prepared fromcomercially available anilines 1.
30 Schene 2 NH2 Br (R6)m 4

by flash chromatography on silica gel using a gradient of EtOAc (1.5 to 2.5%) in hexanes. The
resulting colorless oil solidified under vacuum to afford methyl 2-amino-3-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)benzoate as a yellowish semi-crystalline solid (5.44g, 45% yield).
LCMS (ES): >95% pure, m/z 278 [M+1]", 246 [M+1-MeOH]". M.p. = 49-51°C.

Example 7
[0193] The compound 2 (scheme 7) can be prepared from compound 1 using a published
procedure (bioorg. med. chem. lett. 2008, 18(3), 1124-1130).
10
Scheme 7
Q Q
Q Q TiO
° THO , O
15 [0194] The following compounds on scheme 8 were already described in literature,
respectively in J. Amer. Chem. Soc. 1990, 112, 5601 for compound 3, Org. let. 2003, 59-62 for
4, W0O20049440 for S, Org. Lett. 2002, 4(9), 1599-1602 for 6 , Tetrahedron 1996, 52(9), 3117-
3134 for 7 and Biorg. Med. Chem. Lett. 2002, 12(8), 2561-2564 for 8.
20  Scheme 8

(o]

0
0 o_ %N-o
TI0 %-o TIO Tio N 10 C):‘K _CHs
\ = (@)
' H OTf
3 4 5

[0195] The general procedure on scheme 9 can be used to prepare useful lactam

25  intermediates.

Scheme 9

0
MR & 0
GF R, e

- v o]
O ? © @\}
oTf 2
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NCOBr (RE)m5 00 Zn(CN)2NH Br N NH 6 [0186] The chem stry can al so be
applied to substituted 2-brono anilines 4 to obtain 5 conpounds 6.
Conmpoundsw6 20arm3bE9converted in two steps to conpounds BChUSc@ansdiny with a
cyani de reagent followed by subsequent hydrolysis and esterification.
Exanmpl e 3 10[0187] The chemi stry described in scheme 3 can be used to
prepare anal ogs bearing a piperidine ring. Conpound 1 can be reacted with
conpound 2 (as described in US3,991,064 page 5) to obtain nmaterial 3.
Compound 3 can be cyclized to conmpound 4 using an acid such as sulfuric

aci d. The [AM6heCampooudsPolsm bé repaied beth tehoonecsedprasireign amicelis @ usiogdi tions to

afford Syonditions described in Bioorg. Med. Chem. Lett. 2002, 12(18), 2561-2564 or in Tetrahedron
1996, 52(9), 3117-3134 by using a catalyst such as PdCly(dppf) to afford various useful lactam
8-13 (scheme 10). A

Scheme 10 °

14

Example 8

[0197] Compound 2 (scheme 11) can be prepared from compound 1 using chemistries
described in W0200426864. Compound 3 can be prepared by reacting 2 and ethyl 2-
15 "aminobenzoate with a appropriate amide bond formation reagents. Compound 4 can be obtained

by reacting compound 3 with acid such as sulfuric acid.

Scheme 11
O, O,
o) o) (o] OH
g i — %
e 1 O 2
O, O, Va o
(0] NH (o]
g\t—gf sto4 o | NH O
(] O/
20 3 4
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15Schenme 3 WO 2011/ 035019PCT/ US2010/ 049113 Exanple 4 [0188] The
chem stry described in schene 4 described in exanple 2 can be applied to
5synt hesiwe 2anai3sgs 3 substituted on the phenyl ring. Sebemseiomianpl e 5
15[ 0189] Conpound 1 was described in literature (synthetic comunications,
2006, vol. 36, 693-699). Conpound | can be reacted with 2 to form conpound
3. Using conditions described in synthetic comruni cations, 2006, vol. 36,
693- 699, conpound 4 can be fornmed from 3. 34 Exanple 6 Process 1 25

Example 9

[0198] The thioethers in scheme 12 whose preparation is exemplified in examples 7 and

5 example 1 can be transformed into the corresponding sulfoxides or sulfone using oxidants such

as hydrogen peroxide.
Scheme 12
i H,0 i Q
202 “Hy,O e}
O= 2>2 3
SlNHO/ ST W 0 =‘s|NHo
~
0 0 o~
i H20; i 9
~ 7
o o (o] o~
10
Example 10
15 [0199] The chemistry described in scheme 13 can be used to prepare analogs bearing a six

membered ring substituted by various amines. Compound 1 can be transformed into compound
2 using chemistries previously described in J. Heterocyclic chem. 1993, vol30, 4, 1125-1128.
Compound 2 can be reacted with commercially available isocyanate 3 to form compound 4.
Compound 4 can be cyclized into compound 5 by reacting with acids as described into J.

20  Heterocyclic chem. 1993, vol30, 4, 1125-1128.

SN ,
D Osc, _ : R o
. N N MeSOH 2N [ NH oo
0/\ ) H o/
0o
/' R‘I'N‘RZ
2 3 5

Scheme 13

(KO —

»R"N‘R"’
4
[0200] Similar chemistries can be applied to compound 6 to prepare compound 7 (scheme

25  14)as described in J. Med. Chem. 36, 1993, 3686-3692. Compound 10 can be prepared from

commercially available compounds 8 and 9 . Compound 10 can be transformed into compound



[ 0190] 2-am no- 3- bronobenzoic acid (1.00 g) was m xed wth nmethanol (10 m)
and concentrated sulfuric acid (1nl). The m xture was stirred at reflux for
31 hour s.wOhe11s3bMent were evaporated, and saturated aqREDAS26001#UN

bi carbonate was carefully added. The solid was extracted with CH2Cl12 (3x).
The conbi ned extracts were dried over Na2SO4 and the solvents 5renpoved in
vacuo to afford nethyl 2-am no-3-bronobenzoate as a sem -crystalline solid
(976 ny, 91%yield). LCV5 (ES): >85%pure, mz 230 [ M. 1]. [0191]
Al ternatively, nethyl 2-am no-3-bronmpbenzoate was prepared in two steps
from 7- HObsmgroichichms simler @,t3 aicowsed insommalaf gredodguchemiteborietyd@29,19, pat ent  US
6, 399, 603 ;page 36. Process 2 15 [0192] Met hyl 2-am no-3-bronbbenzoate
(1.0 eq, fO 0 g, 43.46 mol ), dipinacol-diboron (1.4 eq, 15.42 g, 60.85
mol ) and potassium acetate (3.0 eq, 12.79 g, 130.4 mol) were mxed in
anhydr ouSchem¢ Iene (220 ml ). The reaction was degassed by bubbling nitrogen
for 1D mn through the solution. The catal yst PdCl12(dppf).CH2C12 (0.05 eq,
1.77 g, 2.17 nmol) was adﬁ?ﬂ 20The reaction was stirred under nitrogen

at nosphere in an oil bath 100C for gbout 5 hours. The reaction was
nonitored by LCVMS and TLC _TLC
appeared. The | ower spot = 0.30 a sl de product of unknown nat ure.
The expected material consbitfuted the her spot (Rf 0.5). The reaction
was cool ed down, diluted with EtOAc (300 n1) and fllteged over a pad of

DYACCEt i n hexanes) two spots

celite. The pa s furthere washed Ac (200 -4g The m xture was
diluted with wafferNt{ 800 nd—sat u The organic and
aqueous phasesowere sep d. The a hase wa 1§}e3 w th Et OAc
(2x500 8 9
Example 11
10

[0201] Compound 1 (scheme 15) can be prepared using chemistry similar to example 9.
Compound 1 can be transformed into 2 by heating at a certain temperature as described with
similar molecules in tetrahedron, 1996, 52(9) 3117-3134 and tetrahedron letters 1995, 36(33)

5983-5986. The intermediate 2 can react in situ with dienophiles such as 3 to form adduct 4.

15
Scheme 15
O
EtO,C
O):s [ NH O NH
(@) O/ _—
1
4
20 Example 12

[0202] The chemistry exemplified in scheme 16 below can be used to prepare analogs 5
bearing a nitrogen at the junction of two rings. Commercially available compound-1 can be
transformed into compound 2 using for example oxalyl chloride and methanol. Compound 2 can

25  be reacted with various cyclic commercially available amino esters 3 using conditions described
in US20080161292. Intermediates 4 can be transformed in several steps in compounds 5 through

nitro reduction and cyclization by heating the product.
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ml) . The conbi ned organics were washed with brine (IL). The organi c phase
was dried over Na2SO4, filtered and the concentrated in vacuo. The

resul ti ngwoank/dssaen/ bl ack oil was purified by flash clrcormstagnaghy on
silica gel using a gradient of EtOAc (1.5 to 2.5% in hexanes. The
resulting colorless oil solidified under vacuumto afford nethyl

2-am no-3-(4,4,5,5-tetranet hyl 1, 3, 2- di oxabor ol an- 2-yl ) benzoate as a
yel | owi sh sem -crystalline solid (5.44g, 45%yield). LCVM5 (ES): >95% pure,
mz 278 [ Mtl] +, 246 [ M+l-MeOH]. M p. = 49-51C. Exanple 7 [0193] The
conpound 2 (scheme 7) can be prepared from conpound 1 using a published

procedurgh¢me ddrg. nmed. chem lett. 2008, 18(3), 1124-1130). Schene 7

15[ 0194] The follomjng conpounds on" schenme 8 were already described in
Ilterature,myqﬁpectlv in J. Aner Chen1 Soc. 1990 112, 5601
conpoundFS g. Iet 20635 59- 62 W2Q0AS440: or 5, CKglfieﬁto 2002,
4(9), 1599 02°”r or tieahéd 1‘996—3 0" 3T34 anl

Bi org. Nbd Chem Lett 002, 12( 2561- 2 . 20 Schehe T?OTfO
3 [ 0195] The geﬂeral procedure on échene49 can be used to PLgpare

usef ug ! ac[bfd?] Zémqgrec%gr%glnaeg gg] lea% to mnfécu%es 5 (scheme 17).

Scheme 17
NO, O o R o9
) .
. o i NO, O B R\N/\(U\O/ N/\(,?,)n NO, O R‘N/\)kNH o
0" + - - T N
8] LG L T ey
n ? o)
1 2 3 4 5 n=1,23
10
[0204] Using similar chemistries previously reported for close substrates (J. Heterocyclic
Chem., 1983, 20, 1513, one can prepare analogs 5 (scheme 17) using commercially available 3.
Scheme 18
15
NO, O 0 i
2
. o - NO, O . /\'/”\ P S\A: NO, O S/\‘/U\NH 0
O S 0 \©/ko/ - \/N\©)J\ e
\NH o o
1 2 3 / ° 4
5

Example 13

[0205] Using chemistries described in W02004/26864 compounds 2 (scheme 19) can be
20  prepared from commercially available 1. Compound 3 can be prepared using conditions
exemplified in W0O2004/26864 and example 1-4. Compound 3 can also be prepared from

commercially available 4 using procedure exemplified in examples 2 and 4.
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WO 2011/ 035019PCT/ US2010/ 049113 [ 0196] Conpounds 2-7 can be reacted with
the boronic ester prepared in process 2 using conditions described in

Bi oorg. Meo.200Msme19Lett. 2002, 12(18), 2561-2564 or in PeTrushedne13996,
52(9), 3117-3134 by using a catal yst such as PdCl2(dppf) to afford various
useful lactam 8-13 (schenme 10). Schene 10 Exampl e 8 [0197] Conpound 2
(schenme 11) can be prepared from conpound 1 using chem stries described in
W200426864. Conpound 3 can be prepared by reacting 2 and ethyl 2- 15

am nobenzoate with a appropriate am de bond fornmation reagents. Conpound 4
can be obdhainpd?l by reacting compound 3 with acid such as sul furic acid.
Schene 11 Exanple 9 [0198] The thioethers in schene 12 whose preparation
is exenpl \fij @d in exangl e® 7 and 5exanple locan be transforned into the
correspo squOX|g?§r§nmsulfone usin Ldants such as hgdrogen
peroxidelx\ chéme 12~ I acid

(R®)m X

(Re)m 6
1 2 s (R%)m

NHz
N Br b)\ %/ Zn(CN)z C%/
\&%m ' [ij/

(RG) RG) Rs)"‘

_R —N

A (o)

5 Example I:‘r

[0206] The chemistry summarized in scheme ZQ can be used to prepare compounds bearing
7 membered rings. Compound 1 can be prepared according to Journal of the Chemical Society,
1959, p. 1633 and can be transformed to ester 2 using for example oxalyl chloride and

10 methanol. Compound 2 and 3 can be reacted to form 4 ising chemistry similar to the one

described in Tetrahedron lett. 1989, 30, 787-788. Compound 4 can be reacted with for example
LiTMP using conditions similar to the one described in Tetrahedron lett. 1989, 30, 787-788 to
form lactam 5. Alternatively, compound S can be obtained from 6 (previously synthesized in
Synthetic Communications, 1989, vol. 19, # 13-14 p. 2255 - 2264) to form 8. Compound 8

15 can be transformed in compound 5 using chemistries of example 2 and 4.

20
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Exanpl e 10 15[ 0199] The chem stry described in schene 13 can be used to
prepare anal ogs bearing a six nmenbered ring substituted by various am nes.
Conmpound wocan/d38019r ansf ormed i nto conmpound 2 usi nhg chemrC3tuse@s/oprieyi ousl y
described in J. Heterocyclic chem 1993, vo130, 4, 1125-1128. Conpound 2 .
can be reacted with commercially avail able isocyanate 3 to form conpound 4.
Compound 4 can be cyclized into conpound 5 by reacting with acids as
described into J. 20Heterocyclic chem 1993, vol 30, 4, 1125-1128. Schene 13
[0200] Simlar chem stries can be applied to conmpound 6 to prepare conpound
7 (schengchg®a2 as described in J. Med. Chem 36, 1993, 3686-3692. Conpound
10 can be prepared fromcommercial ly avail abl €&'conpounds 8 and 9 . Conpound
10 can be transforned into conpound_ 11 usi conditions simlar to the
ones used in Journal of the Inq5an chenlcal soci ety 1929, 6, 313. Schene 14
Exanple 11 .0201] Cbnpound S 045 can be pre ared usingfchenm stry

simlar t'o.ekaiple Comgountf1”can be Jafsfprmed Mt o 2 by/hegting at a
certain te ature as ddvmfﬁ S|m IecuIeS|nte o~
1996, 52(9) 3117-3134 and te rahedron lette 95 36(33) 59835 .s The

|nterned|até 2 can react in %itu with dlenophlles such as 3 to form adduct
4. Schene 15

. (o}
N
| NH
Br
: NG NH N
6 = Br
8

Example 15

[0207] The chemistry described in scheme 21 can be carried out using conditions similar to
the one described in W0O04029055, W008070150 and WO09091550 and summarized in
scheme 21.

[0208] Compound 1 and 5 can be prepared like in example 14. Compound 1 and § can be

10 reacted with diamine 2 to form compounds 3 and 6 respectively which can be reacted with

cyanogens bromide.

15

20

25
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20Exampl e 12 [0202] The chem stry exenplified in schenme 16 bel ow can be
used to prepare analogs 5 bearing a nitrogen at the junction of two rings.
Commer ci avbyorvasdiabl e conpound '1 can be transfornmed i rCo/useompounds 2 usi ng
for exanple oxalyl chloride and nethanol. Conmpound 2 can 25 be reacted with
various cyclic comercially available am no esters 3 using conditions
described in US20080161292. Internedi ates 4 can be transfornmed in several
steps in compounds 5 through nitro reduction and cyclization by heating the
product. WD 2011/ 035019PCT/ US2010/ 049113 Schene 16 10 [0204] Using simlar
chem st risbemp?evi ously reported for close substrates (J. Heterocyclic
Chem, 1983, 20, 1513, one can prepare analogs 5 (schene 17) using
comercially available 3. Schenw: 18 15 Exampl e 13 [Qg05] Using
chem stries descriNbgd inHy6%§g4/2§&@A @@gounds 2 (sche ’19) can be 20

bL

prepared fromxomier gi ally—avai l e 1 hnpounglcg cann éNprﬁoared usi ng
condi ti ons exenp| ed®i n" W2004/ Y688 Jqnd @xanple 134 peuge 3 can al so
be prepared frome®mercially avail abke#4 usi ng procedurglg enplified in

exanples 2 and 4. Schene 19 3 4

H - S HN
N)§N N-N " o” A N
- N N N-
w > ' & 0
N N N
H H
8 l 9
il w
N/gN
10
5
Example 16
[0209] The compounds of general formula 1 (scheme 22) can react for example with
phosphorus oxychloride to be transformed into compounds of general formula 2.
10
15



S5Exanpl e 14

prepare conpounds bearing 7 nenbered rings.
accor di ngvoaotigssnal
transforned to ester 2 using for exanple oxalyl

[0206] The chem stry summarized in schenme 20 can be used to
Conmpound 1 can be prepared
1959, p. PCEAB2@004DaRn be
chl oride and 10net hanol .

of the Chem cal Society,

Compound 2 and 3 can be reacted to form4 using chem stry simlar to the

one descri bed

n Tetrahedron lett. 1989, 30, 787-788. Conpound 4 can be

reacted with for exanple Li TMP using conditions simlar to the one

described in Tetrahedron lett.

1989, 30, 787-788 to form | actam 5.

Al t er nat Saheiny 22 conpound 5 can be obtained from6 (previously synthesized in

Synt heti ¢ Communi cati os,

exanple 2 and 4. /2

out using corditions si
and W09091550 and su

1989,

vol .

19, # 13-14 p. @255 -
8. Conpound 8 15can_be t r ansformed in conp

ound 5_usi

2264) to form
chem stries of

ZiND M1 1/935019BEFk U 32010/ 491 Scmemso 20 Cl
sThe st Iy descrlbed i n he carried
t &Pt he one de&by; bed |n 5, W08070150
ed in
1 (R®)m 2 (Rs)m

[0210] Examples of structures of compounds 2 are represented below:

5
Cl RT ¢l ,?7 o]
4 N 5
s ! SNoo (0O)xs " | Y9 RN l SN0
R N R
Xy o | xr" o
X S =
RE s (R)m R6
(R%)m (R ) (R®)m
cl . o
SN0 :
I (AR N0 SN oo
R
X A Y oF
(R (Rﬁ)m ,\Rs ’\
R (R
al a cl
RY | N O HHéC I SN o | SNO
7 3 .R
R S O’R O SN O,R | = O
(R <R'*)m R (R%)m
cl cl
~ ~
SN 9 . S(O)I el TN 9 .
A o = (0]
I \ x=1 |
? Rs Rs 4
RE)., ( Im ( Im %),
cl cl
N RL A~CA ¢
N O N N O /\|)§N o
N e N _~ S
- \©)ko L(\*n \©)(0 \/Nj@)ko/
n=1.23 n=1,23
10
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schene 21. 102081 Conpound 1 and 5 can be prepared like in exanple 14.
Compound 1 and 5 can be 10 reacted with diamne 2 to form conpounds 3 and 6
respect i webyownizsdiocan be reacted with cyanogens brom deCcT/Us2018049%3 WO
2011/ 035019PCT/ US2010/ 049113 Scheme 21 Exanpl e 16 102091 The conpounds
of general formula 1 (schenme 22) can react for exanple w th phosphorus
oxychloride to be transforned into conpounds of general fornula 2. WO
2011/ 035019PCT/ US2010/ 049113 Schene 22 [ 0210] Exanpl es of structures of
conpounds 2 are represented bel ow

Example 17

[0211] The compounds of general formula 1 (scheme 23) can react for example with

5  halogenoalkyl reagents of general formula W-X to be transformed into N-substituted compound

of general formula 3.

Scheme 23

. . X=ClBrorl % W

A %0 NH oo zZ7 N o
22 _R 2 _R
(R} ~ o (R") N o)
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10 Exanple 17 [0211] The conpounds of general fornmula 1 (schenme 23) can
react for exanple wth 5hal ogenoal kyl reagents of general formula WX to be
transf or &0 20mt3sMsubst it ut ed conpound of general forneCaB20180mame 23 0
Exanpl e 18 102121 The chemi stry descri bed bel ow can be applied to
conpound 2 to prepare analogs with various functions: Exanple 19

Example 18

[0212]) The chemistry described below can be applied to compound 2 to prepare analogs

with various

functions:
31
L
17N
/(AIEZ Qi R
R NN
| X & ORz
(R®)m
i) reductive amination 7
NHR;R; (R)m
Risy-R2 i) NaOH i) R;Metal
ii) RoX (Rs)m

ili) HNR4R o)
1,L J: iii) NaOH
/Q% SN0 2Ny o MHNRGR
2 o
S /Q":z2 _R!

N
R | 0 7 \@*
Ry Rt , o =
\(Rs)m X 2 y /

(R®)m A A=NH,NR,, O, §

i) HNR,R, i) PhCH=CHB(OH)2
ii) NaOH i) Oxidation
iit) NHR3R,
cl ' (R7
J\ i} ArAH
Z’SN o ii} HoNNR3R4 (RG),,,
A 2 _R!
(R} , Ny o .
2 X
(R®)m
R,
R
R2\ R1 r:\: |/ A !
X .
R—i- P A
@\ hoBou B(OH),
AH
Ro—,
/ A=NH,NR3,0,S Rz\ Ry
X v
R{ A R1——r: ‘;\C%
p A
]
rAMNIN
A b Q 1N TSN o
R P 22 R!
(R, (g ° AN R R/ J “
X GU%: | © L
®m i) NaOH X 6 (RO
ii) HNR3R, (R%)m| i) NaOH i) NaOH
ii) HNR3R, : ii) HNR3Ry
Rz"‘(‘\"// RZ\ Ry
/ A=NH,NR;, 0, S Ri— ‘-‘C%\
A 3 1 ) P A
> z2 R,
7)o (R") = N~
R \C\KL RN \Q)L Ry " | X Rq
5 (R (R (R



[ 0213] The chem stry described bel ow can be applied to nodify the pol ar
group: RRR3 0 O ArAH -Rl1 POCl 3Z1 NOheat A Z2L , RL (R7)nD I\"_ 2 (R6), i)
DMF- DVA iwp 2biHANKA9 R3 A = NH, 0, S PCT/US2010/049113

Example 19 .

[0213] The chemistry described below can be applied to modify the polar group:

%‘
A=NH,0,S
CI kJ\A
A,

/C ArAH
R, \é/u\ R po(3|3 21 \ heat
(Rs)m \ij/“\ R7) b)l\ R1

(Rs)m X

(

i) NaOH 6
l i) NH4Cl, EDCI / Rom

iii) DMF-DMA R, R, i) NaOH

iv) HoNNH, \ ii) NH,CI, EDCI

N
(ﬁ\ A=NH,O, S
XA

R7) Z A NH,

®)m POCI,

i) DMF-DMA
Poy\ \ II)NHzNHz

R; Ry CI

YA PN Ry

kJ\ A=NH, O, S N |

NN 2\©/L > k)\ A=NH, 0, S

/

m I N i) EtOH, HCI gz Y
PV \II) RsCONHNH, (R7)m | X ”
(R%)rm X
NaN Re R (R
3 PN
Re R J M A=NH,0,S
A NN
SN A
L A N’N\
Gy Wty -
2 , H
R 2NN X
| X (RO
(RO
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A NN\ R2 NN, . IlA=NH 0, SAI v"'" (R8)nZIN A Z2 Exanple 20
[0214] Simlar chem stries can be applied to conmpound 3 as exenplified in
t he scherwohelimaso1y [0215] The entirety of each patent pCpAtSeom®/ 049113

appl i cation,

publ i cation and docunent referenced herein is hereby

I ncorporated by reference. G tation of the above patents, patent

appl i cations,

10publ i cations and docunents is not an adm ssion that any of

the foregoing is pertinent prior art, nor does it constitute any adni ssion
as to the contents or date of these publications or docunents.

Example 20

[0214] Similar chemistries can be applied to compound 3 as exemplified in the scheme

below:

7 A é:i’ 1 RUQ
(R%m | AN O’R m NH,

szL\ A i) NaOH

N o) i) NH,Cl, EDCI

3 (RS).. i) DMF-DMA (R%)m
it) NH,NH,
/ﬂ\ W POCI,
1
A% N N—N

BRGNS
X i

(R®)m
o W i) EtOH, HCI
1/m\N// N—N it) RsCONHNH,
A T | D—r NaN;
(R), z N °
| H

[0215] The entirety of each patent, patent application, publication and document referenced
herein is hereby incorporated by reference. Citation of the above patents, patent applications,
10 publications and documents is not an admission that any of the foregoing is pertinent prior art,
nor does it constitute any admission as to the contents or date of these publications or
documents. -
[0216] Modifications may be made to the foregoing without departing from the basic

aspects of the invention. Although the invention has been described in substantial detail with
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[ 0216] Modi fications may be made to the foregoing w thout departing fromthe
basi ¢ aspects of the invention. Al though the invention has been descri bed

i n subst amDi2al1/dsd1ai | with reference to one or nore specifluseoienads nent s,
those of ordinary skill in the art will recognize that changes nay be nade
to the enbodi nents specifically disclosed in this application, and yet
these nodifications and inprovenents are within the scope and spirit of the
invention. The invention illustratively described herein suitably nay be
practiced in the absence of any 5el enent(s) not specifically disclosed

her ei n. EFaence foome exapomglspecificemdbadiments ghesn obordmpmiskillamyheaft wilheecogrizes

"conpri SiAG hano. I St ] i N y LSt f! be

ropl aced w i prest ARZbShp i BRSFRMREA stlisical S UicIoEANT Rl 4oy o

expr essi bess mudifichtidnaved inweeyvemaps arg exdtharthe ssopakndspirieofithe iofenties.cThept i on and
not of | 0it:att equl -ent - c(i bed, or .
porti ons’n'?é h%l?gg@%mgrggy%s?}?gé@c Legi%l?tgbg%gﬁ?%yérg&rcg{%\gﬁﬁ a?g%c%jﬁfza?&vari ous

modi f§ ca¢lproem(s)ms precifioalyjdictosed herdim Thye ferexpmplofinefrd instapenhdargmany LAl M5 1. A
conmpound ' ih JHC Y T [ oA/ N Als a
sat ur at e%l?pg\r(ﬁ]pg;r() ?llpg%lf%ség? fj;srtgti édsg’é‘gw g%é?ﬁdy%gé%%%%bg?ep% or @H menber ed
ring; rafeeefdinahes twg wimse Thyhdhegerms apdenprassiprsrichicihave pegr 2maloged are

i ndependgRy hdtehhst d&scMRRALAPHEDE HhRatfinSdqgiBhRnd 8Ndle R iskGHh 44 and

described, or portions thereof, are not excluded, and it is recognized that various modifications

10  are possible within the scope of the invention.
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Z2 arenot both N; and Z1 and Z2 are C whenrepresents a doubl e bond, L
is alinker selected froma bond, NR3, 0, S, CR4R5, CRAR5-NR3, CR4AR5-0-,
and CR4ARSWE;2011/035019each R1, R2, R3, R4 and R5 is i ndepemdenisboroloyoios an
optionally substituted nenber selected fromthe group consisting of C-C8
al kyl, C2-C8 heteroal kyl, C2-C8 al kenyl, C2-8 heteroal kenyl, C2-C8 al kynyl,
C2-C8 heteroal l cynyl, Cl1-C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl, C5-Cl12
heteroaryl, C7-Cl2 arylal kyl, and C6-Cl2 heteroaryl al kyl group, or hal o,
OR, NR2, NROR, NRNR2, SR, SOR, 502R, SO2NR2, NRSO2R, NRCONR2, NRCSNR2,
NRC(=NR) NR2, NRCOOR, NRCOR, CN, COORLABTNR2, O00CR, COR, or NO2,

wherein each Ris independently Hor C-C8 al kyl, C2-C8 heteroal kyl, C2-C8
al kenyl, C2-C8 heteroal kenyl, C2-C8 al kynyl, C2-C8 heteroallcynyl, Cd C8
acyl, C2-C8 het er dawyippur@haGhf aatryckyre FoGhdla het er oaryl, C7-Cl2 aryl all cyl,

or C6-Cl2 heteroarylal kyl, and whegfein two R on the sane atom or on
adj acent atons can be linked to form -8 nenbered ring, optionally
containing one or nmore N, 0 or S and each R group, and each ring
formed by linking two R groups togeﬁp‘aN is optionally substituted with one
or nore substituents sel ected aldyy=0, =N-CN, =N-OR, =NR, OR,

NR 2, SR, SO2R, S2NR 2, NR{S®&RJ, NR R 2 NR CSNR 2, NR C( =NR' ) NR 2,

NR COOR , NR CCR’ CN, CCIR’ 22,
each R is |ndependently R e - o5 al
C2-C6 heteroacyl, C6-Cl0 aryl, C5-C10 het
C6- 12 heteroaryl aI kyl , each of whi ch
nore groups selected fromhalo, d-C4 alXy ( gl- heteroallcyl, Cl- C6
acyl, Cl-C6 hergeroacyl hydr oxy, am no, and and wherein two R on
the sane atom 6f°"bn adjacent atons can be |inked to forma 3-7 nenbered
ring opti onalA;sacsmtnta&ldrmr p:gtmlty sardtdiropeoraity eunedRds, 66 Baémstrddrg N, 0 and
S, and Rl ) I § 1% gps on the same atom or on adj acent
connect ed atdﬁErepr%sﬁn?)f)f’n%ﬁ ?'T‘{/orﬁéjoﬁlti together to forma 3-8 nenbered
cycl oal kyl orZ'hst Bzrancmdép@addnsli'l\l onivafen i-S-- eqpidsamnsad diyglsbidisl} provilenz’ and and
R4 and R?z O%F;ot n sane atom or on adjacent connected atons, can

opti onal ) nkéa ogether to forma 3 to 8 nenbered cycl oal kyI or

het er ocycl oaIZRyhd Ziniré Etwhies -eptdponaitd adablo dad; ut ed:; Wis al kyl,

et or oar y1 a1y L inkR BUERALHGR o bERECARE, SYordy }?‘kiu R T8 L ool a
substit UeR®R>-Sand each mis independently 0, 1, 2, 3;
eachR', R* R’, R* and R® is independently H, or an optlonally substituted member
selected from the group consisting of C1-C8 alkyl, C2-’C8 heteroalkyl, C2-C8 alkenyl, C2-é8
heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-C10
aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, and C6-C12 heteroarylalkyl group, .
or halo, OR, NR;, NROR, NRNR,, SR, SOR, SO;R, SO,NR;, NRSO,R,
NRCONR;, NRCSNR;, NRC(=NR)NR;,, NRCOOR, NRCOR, CN, COOR, CONRj;,
OOCR, COR, or NO,,
wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl,
C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-
C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl,
or C6-C12 heteroarylalkyl,

0 : , and NO2, wher ei n
het eroal | cyI Cl-C6 acyl,
| Cr-12 ar yI allcyl, or

o] onaIIy substituted with one or

and wherein two R on the same atom or on adjacent atoms can be linked

to form a 3-8 membered ring, optionally containing one or more N, O or S;
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or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof.

2. The conmpound of claim1l, wherein L is NH or NMe. 3. The conpound
of cl ai mwoaniia3smberein Wis selected fromthe group ceagitstéeng4afi3
optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloallcyl, and optionally substituted heterocyclyl. 4.The
conpound of claim1, 2 or 3, wherein Z1 and Z2 are C andrepresents a doubl e
bond. 5.1 The conpound of claim1, 2 or 3, wherein Z N, Z2 is C

andrepresents a single bond. 6. The conpound of claim1l1, 2 or 3,
wherein Z1 is C, Z2 is N armidethé@grmpsaxaj e&i:mmjjrigefobmddly linking twoRgroﬁhe
conpound of any one of W| s | | ituted
phenyl, optionally subsgétﬁétea&h %11 %185“(: qew 7ed ﬁi(%f Sab s(‘te({ ut ed

with at | east one nenb&embeloctd,etN- CNmN{GPé ﬁilb’uﬁRC,dﬁ?s’t SRY rﬁg)vﬁf optionally

substituted phenyl, op | | v~ ARLRQRAl |y

substituted heteroaryl iﬁgﬁﬁ? Gangogﬁ%}gifmﬁﬁgcg%%ﬁiﬁ%

i ndependently H or opt le(é@Rt Ne ’ NOw R’

taken together with the N tg. m%p%khgy%ogg%n%m&afp@%&g Ebnked t oget her
e

to forman optionally substitute ed ring, which can contain
anot her het er oat om sel katareadkflr@nehacyd Crieh IBteagacyl, £6160 0 aehtsdrCl0and can be

saturated, unsat Uratedhe@J 106%!). lalkyl C6§2h9; f P%M ?tvhf\ch%‘m7
wherein L is NHor N Vle rod? eraky 0{:orrpoun r? n‘ﬁgalmfor 8, wherein W

conprises at | east oneOlePGfﬂb SB‘PS“tuFPé' W’@rqmpamoxewpbsqlqct%f@m WteCe-Gf i s 1,
2, 3, or 4, R is indepgudenth fedbalRACH!. LG FENEE hifelBicyP Ay iBRAR LIV,

substituted al kyl ;
and =0;
and wherein two R’ on the same atom or on adjacent atoms
can be linked to form a 3-7 membered ring optionally containing
up to three heteroatoms selected from N, O and S;
and R' can be =0, or two R groups on the same atom or on adjacent connected
atoms, can optionally be linked together to form a 3-8 membered cycloalkyl or
heterocycloalkyl, which is optionally substituted;
and R* and R® , when on the same atom or on adjacent connected atoms, can
optionally be linked together to form a 3 to 8 membered cycloalkyl or heterocycloalkyl,
which is optionally substituted; °
W is alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, arylalkyl or
heteroarylalkyl, each of which can be optionally substituted;
X is a polar substituent;
and each m is independently 0, 1, 2, or 3;

or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof.

2. The compound of claim 1, wherein L is NH or NMe.
3. The compound of claim 1 or 2, wherein W is selected from the group consisting

of optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
and optionally substituted heterocyclyl. '
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and two Rx taken together with the Nto which they are attached can be

| i nked together to forman optionally substituted 3 to 8 nenbered ring,

whi ch carwoeantizi3mianot her het eroatom sel ected from N, OrPamdSH1a94H13 i ng
menber, and can be saturated, unsaturated or aromatic. 10. The
conpound of any one of clains 1 to 9, wherein Ais selected fromthe group
consisting of: WD 2011/035019PCT/ US2010/ 049113 (R16 ( RL )m(RL)m[( ) ,
(R1),", NN* , and wherein Z3 is CRI2, NR, S(=0O, or 0; nis 1, 2, or 3;
and pis 0,1, or 2. 11.The conpound of any one of clains | to 10, wherein
X is sel ect edtfrorfhe benppuodipf domdi, 2 bi HoyhedeinGRIZ® 26 0)aNRI--0 Rpreséms @z ol e,
tetrazol g, ofonh M dazol e, carboxylate, a carboxylate bioisostere,

5. The compound of claim 1, 2 or 3, wherein Z'isN,Z%is C and ----- represents a
single bond.

6. The compound of claim 1, 2 or 3, wherein Z'is C, Z%is N and ----- represents a
single bond.

7. The compound of any one of claims 1 to 6, wherein W is optionally substituted

phenyl, optionally substituted heterocyclyl, or C1-C4 alkyl substituted with at least one member
selected from the group consisting of optionally substituted phenyl, optionally substituted
heteroalkyl, optionally substituted heteroaryl, halo, hydroxy and -NR”;,
where each R” is independently H or optionally substituted C1-C6 alky];
and two R” taken together with the N to which they are attached can be linked
together to form an optionally substituted 3 to 8 membered ring, which can contain another
heteroatom selected from N, O and S as a ring member, and éan be saturated, unsaturated or -

aromatic.
8. The compound of claim 7, wherein L is NH or NMe.

9. The compound of claim 7 or 8, wherein W comprises at least one group of the
formula ~(CH;)p,-NR™,,
wherepis 1, 2, 3, or 4,
R* is independently at each occurrence H or optionally substituted alkyl;
and two R™ taken together with the N to which they are attached can be
linked together to form an optionally substituted 3 to 8 membered ring, which can
contain another heteroatom selected from N, O and S as a ring member, and can

be saturated, unsaturated or aromatic.

10. The compound of any one of claims 1 to 9, wherein A is selected from the group

consisting of:
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NFRO CH3 N RO NR92\ NH 0 'te,)-L .RON O \A\y ROA N ROYyH N . RO
-rt.CH3 NR9 N-N CF3
WO 2011/035019 PCT/US2010/049113

(RU{ . (R{ .
ST &1
s n * s 23 * R
(R"m R (R)m .

(Qn J\ z3

/

N + and \Mn/N\*
wherein Z* is CR';, NR', $(=0),, or O;

nis 1, 2, or 3; and

pis 0,1, or 2.

11 The compound of any one of claims | to 10, wherein X is selected from the group
consisting of COOR’, C(O)NR9-OR9, triazole, tetrazole, CN, imidazole, carboxylate, a

carboxylate bioisostere,

-N | % O
Hy L ‘%izgzz o iy

CHs
(0]
H O
9
L’H,;NTR ~ M }{LNH Oy
% N R \ S~ -R®
0 H ROV Re N

N-N N-N N-R H
3,{& D~cHy  w Ml D—cFy 5 ML D—r0 L’-:,{N\ _R®
% ONR N =N 5

H Rg OO

I\BQ\RK’ and |OS"/O

5’777’ NR o Ss g

wherein each R’ is independently H or an optionally substituted member selected
from the group consisting of alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, arylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, and heteroarylalkyl,

87



0 r) 10 and wherein each RO is independently H or an optionally
substituted nenber selected fromthe group consisting of alkyl, cycloal kyl,
het er ocycWwoI20112035019 het er oaryl, aryl al kyl, cycl oal kyl al PgIr/US2010/049113

het erocycl oal kyl al | cyl , and heteroaryl al kyl , and two R9 on the sane
or adjacent atons can optionally be |inked together to forman optionally
substituted ring that can also contain an additional heteroatom sel ected
fromN, O and S as aring nenber; Rl is halo, CF3, CN, SR OR NR2, or R,
where each Ris independently Hor optionally substituted C1-C6 al kyl, and
two R on the sane or adidaeeRt omthessncandjohi doasd tap opeoralinkelinkedget her to
forman optionall Lt ut -] 0 0. i tjonal
het er oat om sel ect ég?t?l é}ézr)nkoh% ag%g{l%lggy %'tsg ﬁgmt(r&?ﬁrégaﬁr}%r%ggl?s gdﬁ([} "%Qll adeﬁlo%drl CRI 9.
12. The conpound ohetgrbatpmsdlgctedinem & @ anth8 apotisg membst i t uent X is | ocated at
position 3 on thegpp I Nl hgpC 0, l.ai in the
pol ar substituent Rthga\ﬁ]f’é%ﬂé{tg\é sﬁoﬁbgf{f’%gﬁ’ ‘g&g%gg{chélghg}réeﬁdernl gl.r"q‘m. The
conmpound of @n{ongHe subktituted CieC0 ally], 28d twihR prefhe sarhe Wadgicenehtoms eah f r om

optionally be linked together to form an optionally substituted ring that can also contain
an additional heteroatom selected from N, O and S as a ring member;

and B is N or CR'°.

12. The compound of claim 11, wherein the polar substituent X is located at position

3 on the phenyl ring.

13. The compound of claim 11, wherein the polar substituent X is located at position
4 on the phenyl ring.
-14. The compound of any one of claims 1 to 13, wherein -L-W is selected from:

¢
@

Ja

¢

O
fat

i
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each Rb is independently Me, F, or d; each R is independently
selected fromH, halo, d-C4 alkyl, C-C4 al koxy, and Cl -C4 hal oal kyl

and two Rvgroupss@p the sanme or adj acent connected atonmpctars2apianal |y be
| i nked together to forma 3 to 8 nenbered ring; each Bis N or CR and each
Sol group is a solubility-enhancing group. 15. The conpound of claim1,
having the Formula I-A, I-B, I-C I|I-Dor I-E X(R2) m(1-D), or or a
pharmaceutically acceptable salt thereof.

Ra Ra
i
HN O&N\R HN o N-r
wrpan r R b
a a
R’]@L T J@""R
HN o/\/\r;rR HN 0
R

et e
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16. A conpound having a structure of Forrmula I1: 0 (R2)m (11) wherein: Ais
a saturated or partially saturated optionally substituted 5, 6 or 7

menber ed wongi/mBsppesents a single bond or a doubl e bone#cTaAB2&m0dZA18r €

i ndependently N or C whenrepresents a single bond, provided Z1 and are not
both N, and Z1 and Z2 are C whenrepresents a doubl e bond; each of R
and R2 is independently H, or an optionally substituted nenber sel ected
fromthe group consisting of C-C8 alkyl, C2-C8 heteroallcyl, C2-C8

al kenyl, C2-C8 heteroal kenyl, C2-C8 al kynyl, C2-C8 heteroallcynyl Cl-C8
acyl, C2-C8 heteroacyl, C6-Cl10 aryl, C5-C12 het er garyl, C7-Cl12 aryIaIkyI,
and C6-Cl2 heteroarylallcyl group, ~ hal 0, \ NR2, NROR, NRNR2, SR
SOR, SO2R, SM2NR2, NRSO2R, NRCCNRZ N ., NRC(=N , NRCOOR, NRCOR

CN, COOR, CONR2, 00CR, COR, or erein %gp R is independently H
or C-C8 al kyl, C2-C8 heteroalkyl TE%CB al kenyl , - C8 het eroal kenyl,

C2-C8 al kynyl, C2-C8 heteroalkynyl Cl- 8 acyl, het eroacyl, C6-C10
aryl, C5-C 1 O heteroaryl, Cr7-Cl2 q{ylalkyIR or C6-  _heteroarylal | cyl,
and wherein two R on the sane & Qr of cent ato can be linked to
forma 3 to 8 nmenbered ring, tlopally ining o or nore N, O or S
and each R group, and each ri f or med linking t R groups together, is
optionally substituted with one or nore substituents selected from hal o,

=0, =N-CN,=N-OR, =NR, OR, 2, SRk 2R g, S RR 2, NR SC2R ,

NR CONR 2, NR CSNR 2, NR C( ) R'ZHN ‘COOR COR CN, COOR CONR 2,
O0CR , COR, and N2, “Wherein ebich R i ependently H Cl1-C6

al kyl, C2-C6 heteroallcyl, Cl-C6 acyl, C2-C6 teteroacyl, C6-Cl0 aryl,

C5-C10 heteroaryl, C7-12 arylalkyl, or CBg12 heteroarylallcyl, each of
which is optionally substitu mnth (o]7 or nDre gr s selected from hal o,
Cl-C4 alkyl, Cl-C4 heteragl HNG @ etgfoacyl , hydroxy,

am no, and =0; )

Solgroup Solgroup
| -B
=
IGEvTL MR WO
HN x
anpne
X
| —_
) =
—R
F HN
R2 a ‘/\O
R
=
/| A I/\ R2 /\/N\)
AN x ! N\/? X
HN o A
0 X
\L HN
N
(o
R _ Ry
RY. R? . O - 0\) R //o\)
HN X NS | AN I HN x
HN
o H O e

wherein each R? is independently H, Cl or F;
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and wherein two R on the sane atom or on adjacent atons can be linked to
forma 3 to 7 nenbered ring optionally containing up to three heteroatons
sel ect ed woamiM3s@9and S; and Rl can be =0, or two Rl gromps2@n/08h1e3 same
atom or on adj acent connected atons, can optionally be linked together to
forma 3 to 8 nenbered cycloallcyl or heterocycloal kyl, which is optionally
substi t ut ed; Wis alkyl, heteroallcyl, aryl, heteroaryl, cycloal kyl,
het erocycl yl, arylallcyl or heteroaryl al kyl, each of which can be

optional ly substl t ut ed X is a polar substituent; and each mis

i ndependent |y 0, &achR® mlmd@enda:ntl)alvqahlaronﬁmutl cal I y acceptable salt,

sol vate, and/or pro h Ial m 16,
wherein Wis sel efie Ay% md%?n eml rsgﬁCtedcf(r)or%llzls al?ig:l (?m%tii ona{1 oxsyuﬁn ituted
aryl, optionall-¢4 balbdkylt ut ed heteroaryl, optionally substi tut ed cycl oal kyl ,
and optionally substity . . 8. claim
16 or 17, wherein Z1 an gﬁ‘%&a%r&rp %Ségﬁ]a}r&enﬁ?%rsad afesm é“él%%‘%fa rﬁs%g%gtgonglly 19.
The corrpound of cbhbalinked Gogotherltd formhee} @i&méeidbered rig; Z2 is C andrepresents a

si ngl e bond. onpound of claim16 or 17, wherein Z1 is C, Z2
is N andrepresent gacg@éﬁsrlﬁg(f}%]ﬁond. 21. The conpound of any one of
clains 16 to 22d cadhbelzedun 19¥ jodubdlgyentmating groumst i t ut ed phenyl, optionally
substituted heterocycl yl, or Cl-C4 alkyl substituted with at |east one

menber sel ect m t he group.cansi sting. of opti naIIy ubstituted phenyl,
optionally SUIEStI 8‘? %%“H’?ég%?%%“?whavlfﬁtﬂi‘ }‘lﬁ?' & -Cul éd”ﬁét eroaryl,
hal o, hydroxy and NBLV?/, W

L

'L XL
%*\N A7)

22 X z
(R1)m / | . (R1)m / l
AN \\ X
\(R Jm (1-A), (R%)m (1-B)
W W
e L/
X X
) O
R') A U 7
| i1
% %
(RIm -0, (R)m (1-p), or
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where each R' is independently H or optionally substituted Cl1-C6 al kyl;

and two R' taken together with the Nto which they are attached can be

| i nked t ogotznawro3saof orm an optionally substituted 3to 8PoErdseriem4aiing,

whi ch can contain anot her heteroatom selected fromN, 0 and S as a ring
menber, and can be saturated, unsaturated or aronatic. 22. The
conpound of claim 21, wherein Wconprises at |east one group of the fornula
-(CH2) p-NRx2, where pis 1, 2, 3, or 4, Rx is independently at each
occurrence H or optionally substituted al kyl; and two | e taken
together with the Nto which they are Q.LWached can be linked together to
forman optionally substituted 3 to 8tnenbered ring, which can contain

anot her heteroatom sel ected from N, ﬂgld S as a ring nenber, and can be
saturated, unsaturated or aronapis AN 23. The conpound of any one of
clainms 16 to 22, wherein Ais @ ed fromthe group consisting of: R Kn
Z3 wherein Z3 is CRI 2, NR , (=0 nis 1, 2, or 3; and pis 0, 1,
or 2. (R1)m '

or a pharmaceutically acceptable salt thereof.

16. A compound having a structure of Formula II:

Rm (i

wherein: .
A is a saturated or partially saturated optionally substituted 5, 6 or 7 membered ring;
----- represents a single bond or a double bond;-
Z'and Z* are independently N or C when --—— represents a single bond, provided Z' and
Z?are not both N; and
Z' and Z* are C when ----- represents a double bond;
each of R' and R? is independently H, or an optionally substituted member selected from
the group consisting of C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl,
C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C12
heteroaryl, C7-C12 arylalkyl, and C6-C12 heteroarylalkyl group,
or halo, OR, NR;, NROR, NRNR;, SR, SOR, SO;R, SO,NR;, NRSO»R,
NRCONR:, NRCSNR2, NRC(=NR)NR;, NRCOOR, NRCOR, CN, COOR, CONR,,
OOCR, COR, or NO,,
wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl,
C2-C8 alkenyl, C2-C8 héteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-

92



24. The conpound of any one of clains 16 to 23, wherein X is selected from
the group consisting of COOR9, C(0)NR9-O0R9, triazole, tetrazole, CN,
i m dazol ewocariyszobat e, a car boxyl at e bi oi sost ere, RCRUS2d10/099143 | 0 RR9
H 7.) RO0sO wherein each RO is independently H or an optionally
substituted nmenber selected fromthe group consisting of al kyl, cycloal kyl,
het erocyclyl, aryl, heteroaryl, arylal kyl, cycloal kyl al kyl,
het er ocycl oal kyl al kyl , and heteroaryl al |l cyl, and two R9 on the sane
or adjacent atons can optionally be |inked together to forman optionally
substituted ring CRatylc@hCahgeroaxyhtCor@l Ocanyl 2@ 0 bnabarple C& 1 ahgmlisdl ect ed
fromN, O and S a i . Rl is halo, CF3, CN, SRR OR NR2, or R
where each Ris |§H§%gﬁggﬁ%§m@k&

and wherein two R on the same atom or on adjacent atoms can be linked

to form a 3 to 8§ membered ring, optionally containing one or more N, O or S;
and each R group, and each ring formed by linking two R groups
together, is optionally substituted with one or more substituents selected
from halo, =0, =N-CN, =N-OR’, =NR’, OR’, NR’3, SR’, SO;R’,
SO,.NR’;, NR’SO;R’, NR’CONR’;, NR’CSNR’;, NR’C(=NR")NR’;,
NR’COOR’, NR’COR’, CN, COOR’, CONR’;, OOCR’, COR’, and NO,,
wherein each R’ is independently H, C1-C6 alkyl, C2-C6
heteroalkyl, C1-C6 acyl, C2-C6 heteroacyl, C6-C10 aryl, C5-C10
heteroaryl, C7-12 arylalkyl, or C6-12 heteroarylalkyl, each of which is
optionally substituted with one or more groups selected from halo, C1-C4
alkyl, C1-C4 heteroalkyl, C1-C6 acyl, C1-C6 heteroacyl, hydroxy, amino,
and =0; '
and wherein two R’ on the same atom or on adjacent atoms
can be linked to form a 3 to 7 membered ring optionally
containing up to three heteroatoms selected from N, O and S;
and R' can be =0, or two R' groups on the same atom or on adjacent connected
" atoms, can optionally be linked together to form a 3 to 8 membered cycloalkyl or
heterocycloalkyl, which is optionally substituted;
W is alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, arylalkyl or
heteroarylalkyl, each of which can be optionally substituted;
X is a polar substituent;
and each m is independently 0, 1, 2, or 3;

or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof.

17. The compound of claim 16, wherein W is selected from the group consisting of
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl,
and optionally substituted heterocyclyl.

18.  The compound of claim 16 or 17, wherein Z' and Z* are C and ----- represents a

double bond.
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optionally substituted Cl-C6 alkyl, and two R on the sanme or adjacent atons
can optionally be linked together to forman optionally substituted ring

t hat can wiD=o0116M18i N an addi ti onal het eroat om sel ect edpCramseMNo/o®iahd S as
aring menber; and Bis Nor CRI. 25.The conpound of claim 24, wherein the
pol ar substituent X is |ocated at position 3 on the phenyl ring. 26.The
conpound of claim 24, wherein the polar substituent X is |located at
position 4 on the phenyl ring. 27.The conpound of claim 1, having the

Formula 1I1-A, 11-B, II-C 1lI-Dor IlI-EE 00 7WZ2 cx (R2)m (11-B) N2111
-1l X (R2) rn 94 DjThe ggmpound of claim 16 or 17, wherein Z'is N, Z% is C and ----- represents a
single bond. '
20. The compound of claim 16 or 17, wﬁerein Z2'is C,Z%is N and ----- represents a
single bond. .
21. The compound of any one of claims 16 to 20, wherein W is optionally substituted

phenyl, optionally substituted heterocyclyl, or C1-C4 alkyl substituted with at least one member
selected from the group consisting of optionally substituted phenyl, optionally substituted
heteroalkyl, optionally substituted heteroaryl, halo, hydroxy and -NR™,,
where each R” is independently H or optionally substituted C1-C6 alkyl;
and two R” taken together with the N to which they are attached can be linked
together to form an optionally substituted 3to 8 membered ring, which can contain another
heteroatom selected from N, O and S as a ring member, and can be saturated, unsaturated or

aromatic.

22. The compound of claim 21, wherein W comprises at least one group of the
formula —(CH;),-NR’,
wherepis 1, 2, 3, or 4,
R* is independently at each occurrence H or optionally substituted alkyl;
and two R* taken together with the N to which they are attached can be
linked together to form an optionally substituted 3 to 8 membered ring, which can
contain anothér heteroatom selected from N, O and S as a ring member, and can

be saturated, unsaturated or aromatic.

23.  The compound of any one of claims 16 to 22, wherein A is selected from the

group consisting of:
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(R2)m (HE), or a pharmaceutically acceptable salt thereof. 28. A
phar maceuti cal conposition conprising a conpound of any one of clains 1 to
27, or a wbaonassubdi cally acceptable salt, solvate, andfom/yseadnwyis her eof ;
and a pharnmaceutically acceptabl e excipient. 29. A net hod of
inhibiting cell proliferation, which conprises contacting cells wth a
conpound of any one of clains 1 to 27, or a pharmaceutically acceptable
salt, solvate, and/or prodrug thereof in an anount effective to inhibit
proliferation of the cells. 30. The nethod of claim 29, wherein the
cells are in a Capeer gell Line. (R 31. Therhgthod of claim29, wherein
the cells are in‘a ¥N a subj & froma a subj ect having
macul ar degenerati o orlin a subuﬁct avi ng mac ar egener at i on.

32. A nethod of treaty condi ti ated to a egr nt cell
proliferation, which rises adm n¥steritng.a conpound>ef .any one of
claims 1 to 27, or a pharnaceutically acceptable salt, solvate, and/or
prodrug thereof, to a subject in need thereof in an anount effective to

treat the cell proliferaRiMe cocgition (R)m 33+ The nethod of claim 32,
wherein the cell prolifer ondition [ nor - associ ated cancer, a
non-tunor cancer, or nacular generationz3 34. The nethod of claim
33, wherein the non-tunor |s a hemat Neti c cancer. 35. A

nmet hod of treating a condition or* di¥8ase as®ciated with casein kinase 2
activity, Pimkinase activity, and/or Fms-like tyrosine kinase activity

conpri si ng adif.piSE 8l CRY, RR', SHRWS, Of any one of claims 1 to 27, or a

pharmaceuti cal | accept abl e 'sal t’”” solvate, and/or prodrug thereof, to a
subj ect in neddiltherkerdin a therapeutically ef fective anmount. 36.
The method of,ighal B 35 wherein the condition or disease is a cancer of
col orectum breast, Tung, liver, pancreas, |ynph node, colon, prostate,
brain, head and neck ski n, I|ver, ki dney, bl ood and heart. 37. A

met hod of treati nghq:)@impomd dfahy amaddlcia0is 16no a3, wHefeRCX is sslebedd froMMRy | Ses

phar e elPILary Aok cap o CBNIG BR fpae by o pr g efbarde,e 1o o

subj ect @nxmﬂmebkmemaef in an anount effective to treat the pain or the

i nfl ammati on. 38. A nethod of inhibiting angi ogenesi s in a subject,
whi ch conprises admji steringy aNco d of a one op clains 1 to 27, or a
pharmaceutical |y a Riabl e ‘ﬂ\ﬁ HHE QH pr ug®t hereof, to a

subj ect in need there in a Afbunt efnegtiv tcinkiflt the angi ogenesi s.
39. A nethod of treatiné an infection in a subject, which conprises
admi ni stering a conpound of any one of glains 1 to 27, or a

phar maceutical ly a q$ptgble salt{ sol ale and/ or prodrug thereof to a
subj ect in need.thégeqf, t ﬂ@btivecig t peat the infection.
40. The nethod of cIaKM139 mhe*ein thQ@Wh&QCtI%% iN selected from
Thei l eria parva, Trypanosoma cruzi, Leishmania d ani, Herpetononas
muscar um nuscar um Hh nndiunif@Lliparun]NJBypanosoqa brucei, Toxopl asna
gondii and Schist on /Lb\ oggqgﬂ\aﬁeﬂPchgs % R?rus type 1

(HI V-1), human papi I(')\'ﬁa Vi rus rpes shmyex vir

cytonegal ovirus, hepatitis C and viruses, Epstein- Bgrr V|rus Bona

di sease virus, adenovi us coxsackieV|rus coronavi rus, |nfluenza and
varicella zoster vi /ﬂfﬁ>~Rw 41WQA nethod of nDduIating casei n ki nase 2
activity, Pinikina aMR|V|ty, aq7h9r

wherein each R is independently H or an optionally substituted member selected
from the group consisting of alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, arylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, and heteroarylalkyl,
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Frms-1i ke tyrosine kinase activity in a cell conprising contacting the cell
with a conpound any one of Clains | to 27, or a pharmaceutically acceptable
salt, solweatelvesdpor prodrug thereof:. WO 2011/ 035019PETHUS20004049113

42. A pharnmaceutical conposition conprising a conpound of any of one of
claims 1 to 27, or a pharnmaceutically acceptable salt, solvate, and/or
prodrug thereof; and at | east one additional therapeutic agent. 43.
A nmethod to treat a condition related to aberrant cell proliferation, which
conprises co-admnistering to a subject in need of treatnent for such
condition a conpound ofndawyRdén thaeanaef oratja¢emsatdms can2ptionsHy be likad maceut i cal | y

accept abl e salt, ?othléérttS’ for B0l P b Fut S GEERES caR Ao HntdifASaaRiBfal
addi ti onal therapedtic agent.
heteroatom selected from N, O and S as a ring member;

R'is halo, CF3, CN, SR, OR, NR;, or R, where each R is independently H or
optionally substituted C1-C6 alkyl, and two R on the same or adjacent atoms can
optionally be linked together to form an optionally substituted ring that can also contain
an additional heteroatom selected from N, O and S as a ring member;

and B is N or CR'®.

25. . The compound of claim 24, wherein the polar substituent X is located at position

3 on the pheny] ring.

26. The compound of claim 24, wherein the polar substituent X is located at position

4 on the phenyl ring.

27. The compound of claim 1, having the Formula II-A, 11-B, II-C, I11-D or II-E:
(0]

O .
Jow

Y @

A T D

R Zﬁ/x /Y |
X NN

Rm (11-A), - (R (1I-B)
e
A
R 7 .
« I
) )
RIn m1-C), (R)m (11-D), or
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R Z

(R%m (II-E),

or a pharmaceutically acceptable salt thereof.

28. A pharmaceutical composition comprising a compound of any one of claims 1 to
27, or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof; and a pharmaceutically

acceptable excipient.

29. A method of inhibiting cell proliferation, which comprises contacting cells with a
compound of any one of claims 1 to 27, or a pharmaceutically acceptable salt, solvate, and/or

prodrug thereof in an amount effective to inhibit proliferation of the cells.
30. The method of claim 29, wherein the cells are in a cancer cell line.

31. The method of claim 29, wherein the cells are in a tumor in a subject, or from an

eye of a subject having macular degeneration, or in a subject having macular degeneration.

32. A method of treating a condition related to aberrant cell proliferation, which
comprises administering a compound of any one of claims 1 to 27, or a pharmaceutically
acceptable salt, solvate, and/or prodrug thereof, to a subject in need thereof in an amount

effective to treat the cell proliferative condition.

33. . The method of claim 32, wherein the cell proliferative condition is a tumor-

associated cancer, a non-tumor cancer, or macular degeneration.
34. The method of claim 33, wherein the non-tumor cancer is a hematopoietic cancer.

35. A method of treating a condition or disease associated with casein kinase 2

activity, Pim kinase activity, and/or Fms-like tyrosine kinase activity comprising administering a
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compound of any one of claims | to 27, or a pharmaceutically acceptable salt, solvate, and/or

prodrug thereof, to a subject in need thereof in a therapeutically effective amount.

36. The method of claim 35, wherein the condition or disease is a cancer of
colorectum, breast, lung, liver, pancreas, lymph node, colon, prostate, brain, head and neck,

skin, liver, kidney, blood and heart.

37. A method of freating pain or inflammation in a subject, which comprises
administering a compound of any one of claims 1 to 27, or a pharmaceutically acceptable salt,
solvate, and/or prodrug thereof, to a subject in need thereof in an amount effective to treat the

pain or the inflammation.

38. A method of inhibiting angiogenesis in a subject, which comprises administering
a compound of any one of claims 1 to 27, or a pharmaceutically acceptable salt, solvate, and/or

prodrug thereof, to a subject in need thereof in an amount effective to inhibit the angiogenesis.

39. A method of treating an infection in a subject, which comprises administering a
compound of any one of claims 1 to 27, or a pharmaceutically acceptable salt, solvate, and/or

prodrug thereof to a subject in need thereof, in an amount effective to treat the infection.

40.  The method of claim 39, wherein the infection is selected from Theileria parva,
Trypanosoma cruzi, Leishmania donovani, Herpetomonas muscarum muscarum, Plasmodium
Sfalciparum, Trypanosoma brucei, Toxoplasma gondii and Schistosoma mansoni, human
immunodeficiency virus type 1 (HIV-1), human papilloma virus, herpes simplex virus, human
cytomegalovirus, hepatitis C and B viruses, Epstein-Barr virus, Borna disease virus, adenovirus,

coxsackievirus, coronavirus, influenza, and varicella zoster virus.
4]. A method of modulating casein kinase 2 activity, Pim kinase activity, and/or

Fms-like tyrosine kinase activity in a cell comprising contacting the cell with a compound any

one of claims | to 27, or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof.
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42. A pharmaceutical composition comprising a compound of any of one of claims 1
to 27, or a pharmaceutically acceptable salt, solvate, and/or prodrug thereof; and at least one

additional therapeutic agent.

43. A method to treat a condition related to aberrant cell proliferation, which
comprises co-administering to a subject in need of treatment for such condition a compound of
any of one of claims 1 to 27, or a pharmaceutically acceptable salt, solvate, and/or prodrug

thereof; and at least one additional therapeutic agent.
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